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scaled  equivalent  airblast  of  an  8  AT  (33.44  TJ)  nuclear  device. 

The  primary  objective  of  the  test  was  to  provide  an  airblast  and  ground  shock  en¬ 
vironment  for  Department  of  Defense  (OoD)  sponsored  experiments.  These  experiments  were 
designed  to  determine  the  response  of  tactical  and  strategic  weapon  systems,  communications 
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objective  was  to  provide  a  thermal  environment  (in  addition  to  airblast)  for  several 
experiments. 


.9  9  *  ON  Of  A3Sr»AC'  19'  *=AC'  SJC-A  ' '  C.ASS  !  CJ  '  ON 

□  .nclass' eouNi.  Mif=3  12  ^Avi  45 □o'c.ii’sl  UNCLASSIFIED 


'1A.V5  Of  ’ESfONS  ate  noiv.ouai. 

Major  wirhael  G.  Evinrude,  USMC 


00  FORM  1473.84  VIA.  8J  aao  , a, i  on  -r, .  a  •-  r.455it  ca  ' on  O'  -  5  =4G  = 

unclassif’ied 


lliigra 


i 


18. 


SUBJECT  TERMS  (Continued) 

Cratering 
Precursor 
MINOR  SCALE 


Section 

I 


2 


SecuW'Tv  Classification  Of  rM»s  gacf 


ii 


UNCLASSIFIED 


MINOR  SCALE  TEST  EXECUTION  REPORT 
TABLE  OF  CONTENTS 


Section 

1  introduction 

1.1  GENERAL 

1.2  test  objectives 

1.3  TEST  facilities 

1.3.1  Testbed 

1.3.2  Explosive  Charge  Container 

1.4.3  ANFO  Mixing 

1.3.4  Explosive  Operations 

1.4  SPECIAL  ENVIRONMENT 

1.4.1  Thermal  Radiation  Source  (TRS) 

1.4.2  Thermal  Precursor  Simulation 

2  TEST  REQUIREMENTS,  PLANNING.  AND  ORGANIZATION 

2.1  TEST  REQUIREMENTS 

2.2  TEST  PLANNING 

2.2.1  General 

2.2.2  Project  Officers  Meetings 

2.2.3  Security 

2.2.4  Environmental  Assessment  and  Archeological  Survey 

2.2.5  Public  Affairs  Plan 

2.2.6  Safety 

2.2.7  Aircraft  Operations 

2.3  GROUND  ZERO  (GZ)  SELECTION 

2.4  TEST  GROUP  STAFF  ORGANIZATION 

2.4.1  Test  Group  Director 

2.4.2  Technical  Director 

2.4.3  Program  Directors 

2.4.4  Test  Group  Engineer  (TGE) 

2.4.5  Instrumentation  Engineer  (IE) 


Page 

I 

1 

1 

1 

4 

4 

13 

13 

16 

16 

21 

24 

24 

24 

24 

29 

30 
30 

30 

31 
35 
38 
38 

38 

39 

40 

41 
41 


111 


TABLE  OF  CONTENTS  (Continued) 


Section 

2.4.6  Program  Analyst  (PA) 

2.4.7  Safety  Officer 

2.4.8  Administrative  NCOIC 

3  TECHNICAL  SUPPORT 

3.1  EXPLOSIVES 

3.1.1  Introduction 

3.1.2  Ammonium  Nitrate  and  Fuel  Oil  (ANFO) 

3.1.3  ANFO  Mixing  Plant 

3.1.4  Qual Ity  Control 

3.1.5  Charge  Weight  and  Density 

3.2  PRECURSED  RADIAL 

3.3  INSTRUMENTATION 

3.3.1  Cable  Systems  and  Plan 

3.3.2  Data  Recording  Systems/Facll itles 

3.4  DIAGNOSTICS 

3.5  PHOTOGRAPHY 

3.5.1  Technical  Photography 

3.5.2  Documentary  Photography 

3.6  METEOROLOGY  AND  MICROBAROGRAPH  MEASUREMENTS 

4  EXPERIMENTS 

5  CONSTRUCTION  AMO  FIELDING  ACTIVITIES 

5.1  TESTBED  CONSTRUCTION 

5.2  PRECURSED  RADIAL 

5.3  CONSTRUCTION  OF  LARGE  SCALE  STRUCTURES 

5.4  FIELDING  ACTIVITIES 

5.5  PRE-O-OAY  ACTIVITIES 

5.6  D-DAY  ACTIVITIES 

5.6.1  Hold  Criteria 

5.6.2  Event  Day  Countdown 


Page 

Sect! 

41 

41 

42 

43 

43 

43 

43 

45 

Apper 

45 

A 

45 

B 

48 

C 

48 

D 

48 

E 

52 

F 

52 

G 

56 

H 

56 

I 

56 

J 

56 

K 

57 

L 

67 

M 

67 

N 

69 

69 

69 

69 

80 

FI  gum 

80 

1.1 

80 

1 .2!^ 

i.m 

1.4- 

1v 


f 


I 


TABLE  Of  CONTENTS  (Continued) 


Section 

Page 

Page 

5.6.3  Helium  Bags 

91 

41 

41 

5.6.4  Reentry  Plan 

91 

42 

43 

43 

APPENDICES 

43 

43 

45 

Appendix 

45 

A 

ACRONYMS  AND  ABBREVIATIONS 

97 

45 

B 

OPERATIONS  REQUIREMENT  ANO  DIRECTIVES 

101 

48 

C 

STATEMENT  OF  ENVIRONMENTAL  CONSIDERATION 

119 

48 

D 

PUBLIC  AFFAIRS  PLAN 

125 

48 

E 

INFORMATION  BROCHURE 

139 

52 

F 

SAFETY  PLAN  151 

151 

52 

G 

AMFO  MIXING  PLANT 

213 

56 

H 

MYLAR  BAG  DRAWINGS 

227 

56 

I 

ENGINEERING  DRAWING  LIST 

237 

56 

J 

MINOR  SCALE  PRECURSED  PROCEDURES  ANO  MYLAR  BAG  DEPLOYMENT 

249 

56 

K 

MINOR  SCALE  HOLD  CRITERIA  ANO  PROCEDURES 

265 

57 

L 

H  +  24  HOUR  REPORT 

275 

67 

M 

HELIUM  BAG  PROBE  DATA 

277 

67 

N 

REENTRY  PLAN 

293 

69 

69 

69 

LIST  OF  FIGURES 

69 

80 

Figure 

80 

1.1 

Test  site  location 

2 

80 

1.2 

White  Sands  Missile  Range,  NM 

3 

1.3 

Aerial  view  of  admin  park 

5 

1.4 

Ground  zero  location 

6 

V 


LIST  OF  FIGURES  (Continued) 


Figure 

Page 

Figure 

5.7 

1.5 

minor  scale  testbed 

7 

5.8 

1.6 

Charge  container 

8 

1.7 

Segmented  hemisphere  -  4800  ton 

9 

5.9 

1.8 

Segmented  hemisphere  -  sections  and  details 

10 

5.10 

1.9 

Segmented  hemisphere  -  sections  and  details 

11 

5.11 

1.10 

Segmented  hemisphere  -  foundation  and  detail 

12 

1.11 

First  ANFO  Leak 

14 

5.12 

1.12 

Second  ANFO  Leak 

14 

5.13 

1.13 

TRS  units 

20 

5.14 

1.14 

Helium  envelope  for  dusty  precursed  radial  MINOR  SCALE 

22 

2.1 

MINOR  SCALE  master  schedule 

26 

2.2 

Aerial  view  of  McDonald  Ranch  House 

31 

2.3 

MINOR  SCALE  hazardous  experiments 

37 

2.4 

MINOR  SCALE  fielding  organization 

39 

Table 

3.1 

Unloading  amnonlum  nitrate  at  Socorro,  NM 

44 

1.1 

1  2 

3.2 

ANFO  being  emptied  from  hopper  into  truck  at  ANFO  plant 

44 

3.3 

ANFO  being  pumped  into  hemisphere  during  filling  operation 

45 

1.3 

1.4 

2.1 

2.2 

2.3 

3.1 

3.2 

4.1 

3.4 

Fuel  oil  content  by  load  number 

47 

3.5 

Sieve  number  versus  percent  retained 

49 

3.6 

Site  plan  for  the  helium  envelope  for  dust  precursed  radial 

50 

3.7 

Deployment  dolly  concept  for  MINOR  SCALE  gas  bag 

51 

3.8 

Test  bed  layout  -  GZ  area 

53 

3.9 

Test  bed  layout  -  south  instrumentation  park 

54 

3.10 

Test  bed  layout  -  north  Instrumentation  park 

55 

5.1 

ANFO  plant  under  construction  showing  large  I  beams  and  timbers 

68 

5.1 

5.2 

Mylar  bag  in  crate  on  dusty  radial 

70 

5.2 

5.3 

Norway  Valhall  II  Experiment  #7410  under  construction  with 
hemisphere  in  background 

71 

5.3 

5.4 

Aerial  photograph  of  the  United  Kingdom  House  preshot 

71 

5 .4 

5.6 

Aerial  photograph  of  the  UK  house,  postshot 

72 

5.6 

ANFO  Plant 

73 

VI 


LIST  OF  FIGURES  (Continued) 


Page 

7 

Figure 

5.7 

ANFO  fiberglass  container 

Pa^e 

74 

8 

5.8 

Experiment  #3040,  key  worker  shelter  showing  stairwell 
construction  or.  the  north  side 

74 

9 

5.9 

Backfilling  north  Instrumentation  Park,  3/4  complete 

75 

10 

5.10 

Lightning  damage  to  cables  and  cable  ends  on  cable  run  going 

11 

to  east  Instrumentation  Park  during  lightning  storm 

75 

1? 

5.11 

Damage  to  cable  inside  instrumentation  trailer  at  east 

14 

14 

20 

22 

5.12 

Instrumentation  Park  during  lightning  storm 

MINOR  SCALE  GZ  at  T-60  minutes,  27  June  1985 

76 

90 

5.13 

MINOR  SCALE  airblast  bubble 

92 

5.14 

MINOR  SCALE  ejecta 

93 

26 

31 

LIST  OF  TABLES 

37 

39 

44 

44 

45 

47 

Table 

1.1 

Unit  assignment  for  MINOR  SCALE 

18 

1.2 

Nozzle  spacing 

18 

1.3 

TRS  arrival  times 

19 

1.4 

TRS  burn  times 

21 

49 

2.1 

MINOR  SCALE  milestones 

25 

50 

2,2 

MINOR  SCALE  hazardous  operations 

33 

51 

2.3 

Hazardous  materials  summary 

36 

53 

3.1 

MINOR  SCALE  ANFO  plant  output 

46 

54 

55 

3.2 

Daily  ANFO  production 

47 

68 

70 

4.1 

MINOR  SCALE  experiment  list 

58 

5.1 

Scale  comparison 

68 

5.2 

MINOR  SCALE  45-day  countdown 

77 

71 

5.3 

MINOR  SCALE  countdown 

81 

71 

5.4 

MINOR  SCALE  time  line 

94 

72 

73 

vii 


SECTION  1 


INTRODUCTION 


1.1  GENERAL. 

MINOR  SCALE  was  a  high  explosive  (HE)  test  sponsored  by  the  Defense 
Nuclear  Agency  (ONA).  It  was  detonated  at  1220  hours  on  27  Jun  1985.  The  planned 
explosive  charge  consisted  of  4440  tons  (4400  Mg)  of  anmoniuiii  nitrate-fuel  oil 
(ANFO)  poured  in  bulk  into  a  44  foot  radius  fiberglass  hemisphere.  The  resulting 
airblast  provided  the  equivalent  airblast  (scaled)  of  an  8  kt  (33.44TJ)  nuclear 
device.  The  detonation  of  this  charge  provided  an  airblast  and  ground  motion  envi¬ 
ronment  that  was  used  by  a  variety  of  agencies  to  collect  basic  explosive  environ¬ 
ment  data  or  to  test  systems  against  a  simulated  nuclear  environment. 

In  addition  to  the  basic  blast,  one  series  of  experiments  measured  the 
effects  of  a  simulated  precursor  environment.  These  experiments  were  placed  in  one 
of  eight  helium  filled  bags  that  provided  the  precursor  near  the  ground. 

Another  series  of  experiments  were  placed  near  Thermal  Radiation  Sources 
(TRSs)  and  were  subjected  to  a  combined  airblast/thermal  environment.  TRS  units 
were  used  previously  on  both  the  MILL  RACE  and  DIRECT  COURSE  events.  MINOR  SCALE 
had  seven  TRS  units  placed  on  the  testbed  at  overpressures  ranging  from  12  psi  (83 
kPa)  to  3.4  psi  (23  kPa).  Appendix  A  gives  a  list  of  acronyms  and  abbreviations 
used  in  this  -eport. 

1.2  TEST  OBJECTIVES. 

The  primary  objective  of  the  test  was  to  provide  an  airblast  and  ground 
shock  environment  for  Department  of  Defense  (DOD)  sponsored  experiments.  These 
experiments  were  designed  to  determine  the  response  of  tactical  and  strategic  weapon 
systems,  coiiinuni cations  equipment,  vehicles,  and  a  variety  of  structures  to  this 
environment.  A  secondary  objective  was  to  provide  a  thermal  environment  (in  addi¬ 
tion  to  airblast)  for  several  experiments.  A  third  objective  was  to  provide  a 
simulated  precursor  environment  for  several  other  experiments. 

1.3  TEST  FACILITIES. 

The  test  was  conducted  at  White  Sands  Missile  Range  (WSMR),  approxi¬ 
mately  20  miles  (30  km)  south  of  the  northern  boundary  (see  Figures  1.1  and  1.2)  at 
the  Permanent  High  Explosive  Test  Site  (PHETS).  Ground  zero  (GZ)  was  the  same 
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HIGH  EXPLOSIVE  TEST  LOCATION 


Figure  l.l.  Test  site  location. 


Figure  1.2.  White  Sands  Missile  Range,  NM. 


location  as  the  GZ  for  DIRECT  COURSE.  This  location  allowed  the  reuse  of  nearby 
roads,  the  Instrumentation  parks,  the  three  DIRECT  COURSE  instrumentation  radlals, 
and  most  of  the  diagnostic  camera  bunkers. 

1.3.1  Testbed. 

The  MINOR  SCALE  testbed  consisted  of  four  Instrumented  radlals  (one 
precursor  radial),  four  separate  unmanned  Instrumentation  parks,  a  timing  and  firing 
park,  and  an  administration  park  (Figure  1.3).  About  175  experiments  were  located 
on  the  testbed.  Figure  1.4  shows  the  overall  layout  of  the  testbed,  and  Figure  1.5 
shows  the  layout  of  the  major  experiment  groups. 

1.3.2  Explosive  Charge  Container. 

The  charge  was  designed  to  contain  4880  tons  (4436  Mg)  of  ammonium 
nitrate-fuel  oil  (ANFO)  poured  Into  a  fiberglass  hemisphere.  The  design  was  an 
adaptation  of  the  DIRECT  COURSE  charge  container  concept  with  a  smaller  (less  than 
one  percent)  container  to  charge  ratio.  The  AMFO  was  manufactured  as  a  small  prill 
of  amnonlum  nitrate,  similar  to  lawn  fertilizer.  The  fuel  oil  was  then  mixed  in 
with  the  prills  and  absorbed,  creating  the  ANFO. 

The  container  was  a  segmented  fiberglass  hemisphere  44  feet  In  radius. 
The  base  of  the  hemisphere  consisted  of  24  Identical  segments  and  the  top  (or  cap) 
consisted  of  12  segments  as  shown  In  Figure  1.6.  A  cross  section  of  each  segment 
(Figures  1.6  A,  B,  and  C)  can  be  described  as  follows:  the  Inner  surface  was  1/4 
Inch  of  fiberglass.  The  core  consisted  of  3  Inches  of  cardboard.  The  outer  layer 
was  a  different  thickness  depending  on  the  height  above  the  ground.  At  ground  level 
the  fiberglass  was  3/4  Inch  thick;  at  the  top  of  the  hemisphere  It  was  1/4  Inch 
thick.  Individual  segments  were  assembled  by  placing  an  additional  quarter  Inch 
fiberglass  patch  on  the  Inner  and  outer  surfaces  along  each  joint. 

The  entire  structure  rested  on  a  wooden,  circular  frame  that  sat  on  25 
vertical,  burled,  wooden  piles.  The  Interior  ground  area  was  covered  by  a  poly¬ 
ethylene  sheet  to  prevent  the  absorption  of  ground  moisture.  The  engineering  draw¬ 
ing  of  the  fiberglass  hemisphere  are  shown  In  Figures  1.7  through  1.10. 

In  March  1985  the  hemisphere  fabrication  contractor  arrived  at  WSMR  and 
started  the  erection  of  the  36  panels  of  the  hemisphere  container.  Erection  was 
completed  on  8  April  1985.  Continuous  ANFO  loading  Into  the  sphere  began  June  17, 
1985.  The  ANFO  was  about  4  feet  high  against  the  walls  at  1700  hours  June  18.  At 
1600  hours  on  June  21  visual  observation  of  the  container  Indicated  no  problems.  At 
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Figure  1.4.  Ground  zero  location. 
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2000  hours  an  inspection  showed  small  (less  than  1/8  inch)  cracks  had  developed  at 
the  edge  of  the  field-applied  fiberglass  joints.  The  cracks  ran  from  the  ground  to 
about  10  feet  up  the  sides  of  the  hemisphere. 

On  Sunday,  June  23rd,  about  1600  hours  a  decision  was  made  to  stop 
loading  because  ANFO  was  being  added  very  slowly  due  to  the  necessity  to  distribute 
the  ANFO  at  the  top  of  the  container.  Continuation  of  loading  at  this  slow  rate 
would  impact  the  schedule.  Approximately  4744  tons  were  in  place  at  this  time. 

At  1800  hours,  a  loud  sharp  "crack"  was  heard  by  MMERI  technicians  work¬ 
ing  near  the  container.  As  they  watched,  a  very  large  crack  began  to  form  at  radial 
of  172.5°.  The  crack  continued  to  open  for  about  30  minutes  and  then  stabilized 
with  about  a  2-inch  separation.  See  Figure  1.11  for  picture  one  hour  prior  to 
detonation. 

At  0145  hours  Monday  24  dune,  a  crack  developed  in  the  container.  The 
joint  at  radial  172.5°  opened  to  about  6  inches,  followed  imnediately  by  ANFO  spill¬ 
ing  out  of  the  crack  onto  the  ground.  A  second  crack  later  developed  at  the  52.5° 
radial.  See  Figure  1.12  for  picture  one  hour  prior  to  detonation.  The  spilled 
ANFO,  estimated  at  120  tons  at  the  172.5*  radial  and  100  tons  at  the  52.5“  radial, 
was  left  in  place  for  the  detonation  at  1220  hours  plus  0.03  seconds  on  27  June 
1985. 

1.3.3  ANFO  Mixing. 

A  mixing  plant  to  add  diesel  oil  to  aimionium  nitrate  to  make  ANFO 
(Blasting  Agent)  was  set  up  on  the  North  Range,  USNR,  in  support  of  MINOR  SCALE  High 
Explosives  Test.  The  mixing  plant  is  located  1.45  miles  east  of  route  7,  on  route 
20.  Fuel  oil  delivered  to  the  mixing  plant  in  trucks  was  discharged  into  the  auger 
carrying  the  ammonium  nitrate  from  the  hopper  to  elevators.  The  ANFO  was  gravity 
loaded  into  trucks  from  the  elevators  for  delivery  to  the  hemisphere  at  GZ.  The 

trucks  used  to  transport  the  ANFO  were  appropriately  marked,  as  well  as  the  mixing 

plant.  The  raw  material  for  the  ANFO,  at  the  mixing  plant,  was  limited  to  100  tons 

of  anmonium  nitrate  and  100  tons  of  diesel  fuel  oil. 

1.3.4  Explosive  Operations. 

After  completion  of  the  fiberglass  container  and  prior  to  ANFO  1' 
the  booster  charge  was  emplaced  at  ground  level  in  the  center  of  the  ► 
fiberglass  container. 
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Figure  1.11.  First  ANFO  leak. 


Figure  1.12.  Second  ANFO  leak. 
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A.  The  booster,  consisting  of  310  pounds  of  Octol ,  was  constructed  in  a 
hemispherical  shape  approximately  25  inches  in  diameter.  Two  sub-booster  pellets 
were  emplaced  in  the  Octol  booster.  Each  sub-booster  had  two  lengths  of  flexible 
confined  detonating  cord  (FCDC)  attached  and  was  extended  outside  of  the  fiberglass 
container  and  tied  off  during  the  remainder  of  the  charge  loading  operation. 

B.  ANFO  Loading.  4744  tons  of  ainnonimi  nitrate-fuel  oil  mixture  (ANFO) 
were  loaded  into  the  88- foot  diameter,  honeycombed,  fiberglass  hemisphere.  The  ANFO 
was  delivered  to  the  test  site  in  bulk  form  from  the  mixing  plant  in  hopper  trucks 
and  pneumatically  discharged  into  the  hemisphere.  Two  workmen  inside  the  hemis¬ 
phere,  wearing  self-contained  breathing  apparatus,  distributed  the  ANFO  to  insure  a 
uniform  level.  This  process  continued  until  loading  was  terminated.  The  entire 
loading  operation  required  approximately  10  days  to  complete.  Loading  was  conducted 
during  daylight  hours,  except  for  the  evening  of  22-23  June. 

ANFO  quality  control  was  monitored  by  personnel  from  the  Naval  Surface 
Weapons  Center  (NSWC).  Samples  of  ANFO  were  taken  from  each  load  and  analyzed  for 
fuel  oil  content  and  particle  size.  Each  load  was  weighed  on  a  platform  scale  to 
track  actual  charge  weight.  Particle  size  and  particle  size  distribution  are 
important  for  both  charge  density/weight  results  and  ANFO  sensitivity. 

C.  Booster  System/Pre-Arming.  The  MINOR  SCALE  booster  system,  supplied 
by  NSWC,  consisted  of  a  26-inch  diameter  OCTOL  (75/25  HMX/TNT)  hemisphere  main 
booster  weighing  nominally  310  pounds  and  containing  2  CH-6  sub-booster  pellets. 
Four  60-foot  aluminum  sheathed,  flexible,  confined,  detonating  cords  (FCOC)  transfer 
detonation  froai  the  exploding  bridgewire  detonators  to  the  Octol  hemisphere.  Pre¬ 
arming  consisted  of  placing  the  Octol  hemisphere  and  sub-booster  assembly  inside  the 
fiberglass  hemisphere  prior  to  charge  construction.  The  FCOC  lines  were  pre-posi- 
tioned  inside  during  assembly  and  exited  the  hemisphere  through  the  botton  and  were 
tied  off  once  the  detonator  holders  were  attached. 

Arming  consisted  of  attaching  the  four  TC234  detonators  to  the  detonator 
holders  at  the  end  of  the  FCOC  lines  and  enabling  the  Arming  and  Firing  (A4F)  Sys¬ 
tem.  The  detonators  and  firing  system  were  designed,  supplied,  and  operated  by 
Sandia  National  Laboratory  Albuquerque  (SNLA),  Division  7132.  Four  300-foot  "C" 
cables,  pre-positioned  in  the  structure,  attached  the  detonators  to  the  X-unit 
located  on  the  test  pad.  This  unit  was  connected  to  the  AAF  system  located  in  the 
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Timing  and  Firing  (T4F)  Van,  approximately  6000  feet  away  In  the  West  Instrumenta¬ 
tion  Park.  The  A4F  system  consisted  of  an  arm  panel  with  an  "Ann/Safe"  key  switch 
and  monitor  lights,  a  high  voltage  panel,  an  interlock  panel,  two  power  supplies, 
and  a  cable  lock  box  with  key.  The  system  was  locked  out  until  after  final  arming 
by  the  two  keys  In  the  system. 

1.4  SPECIAL  ENVIRONMENTS. 

1.4.1  Thermal  Radiation  Source  (TRS). 

1.4. 1.1  Introduction.  A  policy  decision  by  HQ  ONA  was  made  In  October  1984  that 
a  TRS  environment  would  be  provided  as  part  of  the  basic  test  environment  for  ap¬ 
proved.  U.S.  experiments.  Seven  U.S.  units  would  be  fielded.  The  U.K.  could  par¬ 
ticipate  with  their  TRS  unit  on  a  non-interference  (with  ONA  units)  basis.  DNA 
would  furnish  fuels  and  test  bed  construction  on  a  cost  reimbursable  basis. 

At  the  HQ  DNA  MINOR  SCALE  Experiment  Proposal  Review  In  March  1984, 
requirements  to  field  seven  TRS  units  were  identified  and  approved.  One  U.S.  unit 
was  later  withdrawn  from  the  event  at  the  request  of  the  experimenter.  TRS  exper¬ 
iments  are  listed  by  experiment  number  and  TRS  unit  number  in  Table  1. 

Science  Applications  International  Corp.  (SAIC),  Albuquerque,  the  devel¬ 
oper  of  the  TRS  system  used  on  MILL  RACE,  proposed  substantial  modifications  to  the 
TRS  system  that  were  to  improve  performance  of  the  units.  The  modifications  in 
eluded  shortening  LOx  lines  to  the  nozzles,  pre-cooling  the  LOx  plumbing,  placing 
DIRECT  COURSE  unit  components  in  modular  frames,  and  converting  the  pilot  flame  fuel 
from  propane  to  Hydrogen.  Flexibility  of  positioning  the  nozzle  modules  to  fit  the 
experiment  requirements  was  retained.  During  November  of  1984  SAIC  was  contracted 
by  the  Defense  Nuclear  Agency  to  modify  the  seven  TRS  units  as  proposed.  The  scope 
of  contract  is  given  in  DNA  Contact  DNA001-85-C-0100. 

1.4. 1.2  Construction  and  Testing.  Due  to  the  poor  performance  of  the  TRS  units 
on  the  DIRECT  COURSE  event  (see  TER  for  DC)  additional  help  was  enlisted  from  two 
national  laboratories.  The  Oak  Ridge  and  Los  Alamos  National  Laboratories  were 
brought  on  board  the  project  prior  to  the  design  review  to  provide  consultation 
assistance  to  FCDNA  and  SAIC  In  avoiding  potential  difficulties  In  the  compressed 
schedule  getting  to  the  MINOR  SCALE  event. 

ORNL  provided  representatives  at  monthly  review  meetings.  Their  repre¬ 
sentatives  had  expertise  in  the  areas  of  cryogenics  design,  and  instrumentation. 
ORNL  was  prepared  to  Investigate  issues  arising  by  experiment  or  calculations. 
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LANL  provided  representatives  at  ironthly  meetings-  Their  representa¬ 
tives  offered  expertice  in  shock  hardening  and  structure  design. 

The  characteristics  that  the  modified  TRS  units  were  to  have  were: 

Radiant  Power;  60-100  megawatts/nozzle 

Spectrum;  2600  K  Quasi-grey  body 

Maximum  Flux:  55  Calories/centimeter  squared/second 

Duration:  0.6-4. 0  seconds 

Nozzle  Spacing:  1-5  meters 

LOx  pre-cooldown:  All  nozzles 

To  support  the  pre-cool  down  system  two  100  gallon  LOx  tanks  were  added 
to  the  DIRECT  COURSE  components  along  with  an  increased  high  pressure  Nitrogen  gas 
capacity.  Two  tanks,  vise  one  large  tank,  were  used  to  keep  LOx  lines  short  and 
equal  length  to  all  nozzles  plus  balance  the  weight  of  the  total  modular  unit.  The 
increased  LOx  capacity  along  with  the  pre-cool  down  flow  dictated  that  more  high 
pressure  Nitrogen  be  available  in  each  unit.  To  accomplish  this  the  number  of 
collector  bottles  was  increased  from  four  to  six. 

SAIC  produced  the  design  drawings  and  contracted  the  fabrication  of  the 
modular  frames.  After  fabrication  SAIC  assembled  the  components  into  the  frames  at 
their  Albuquerque  facility.  The  final  size  of  the  frames  is  40  feet  long,  8.5  feet 
wide,  7,5  feet  tall.  All  components  are  internal  to  the  frame.  The  total  weight  of 
a  complete  dry  unit  is  near  10  tons. 

The  first  frame  was  completed  and  delivered  to  SAIC  on  11  February  1985. 
The  components  were  placed  into  the  frame  and  the  complete  unit  arrived  at  KAFB  on  1 
March  1985. 

Unit  one  (the  first  unit  completed)  was  tested  in  a  temporary  pit  inside 
a  wind  protection  fence.  The  test  series  consisted  of  18  four  nozzle  events.  Two 
nozzle  spacings  were  used.  Unit  one  was  moved  to  WSNR  on  18  March  1985. 

I. 4. 1.3  Fielding  and  Instrumentation.  Table  1.1  shows  the  units  assigned  to 
MINOR  SCALE. 

The  units  were  placed  in  steel  walled  free  standing  pits.  The  pit  floor 
consisted  of  eight  concrete  anchors,  and  1-2  feet  of  gravel  for  water  drainage. 
Aluminum  honey  comb  was  placed  at  the  perimeter  of  each  pit  between  the  top  of  the 
pit  wall  and  the  unit  blast  plates  for  blast  overpressure  cusion/seal. 
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Table  1.1.  Unit  assignment  for  MINOR  SCALE. 


Unit 

Number 

Pit 

Number 

Experiment 

Number 

Agency 

1 

6 

1300 

NEL  (WSMR) 

2 

1 

1320 

NEL 

3 

5 

1325 

NEL 

4 

2 

1375 

NEL 

5 

3 

5107 

NATIC 

6 

4 

5109 

HDL 

Unit  number  corresponds  to  the  order  of  production 
by  SAIC. 


Four  active  calorimeters  were  placed  on  the  GZ  side  of  each  unit  for 
diagnostics  monitoring  of  unit  performance.  The  sensors  were  located  aligned  with 
each  nozzle  and  placed  seven  feet  away  at  six  feet  elevation.  The  active  calorim¬ 
etry  was  fielded,  recorded  and  data  reduced  by  BRL. 

The  TRS  control  system  was  capable  of  monitoring  each  unit  In  the  areas 
of: 

Nitrogen  gas  pressure 
Pilot  flame  operation 
Control  comnunlcatlon  status 

Table  1.2  Indicates  the  nozzle  spacing  used  on  each  unit. 


Unit 

Number 

Table  1.2. 

Experiment 

Number 

Nozzle  spacing. 

Nozzle  Spacing 

1 

1330 

19'9".  6'ir.  -6’ir,  -19'9'' 

2 

1320 

7'0".  3’6",  -3'6",  -7'0" 

3 

1325 

ire".  3’9",  -3'9",  -ii’e" 

4 

1375 

ire",  3'9".  -3'9".  -11'6" 

5 

5107 

ire",  3*9",  -3’9".  -11'6” 

6 

5109 

ire",  3'9",  -3'9''.  -11'6" 
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—  Runs. 


4. 4. 1.4  Dry  Runs.  Table  1.3  Indicates  the  actual  dates  of  arrival  at  KAFB  and 
WSMR  for  each  unit. 


- -nt  for 

Jpon  ar-'^ 

=n  the 
sited  u’l 
lete.  ) 

This  I 
ol  systa 
After 
-onducte^ 

=vent  tin 

On  the  - 

•the  fai  i 
ietennine 

Unit  1 
lie  from 
:ed  prioi 
The  TF 
in<)  hot 
Fable  1.‘ 


Table  1.3.  TRS  arrival  times. 


Unit 


Number 

Arrive  KAFB 

Arrive  WSMR 

1 

01  Mar  as 

18  Mar  85 

2 

18  Mar  85 

25  Mar  85 

3 

25  Mar  85 

01  Apr  85 

4 

01  Apr  85 

08  Apr  85 

5 

08  Apr  85 

15  Apr  85 

6 

15  Apr  85 

22  Apr  85 

7 

22  Apr  85 

N/A 

Upon  arrival  at  WSMR  each  unit  was  installed  into  its  pit  by  crane 
directly  from  the  transporting  truck.  BFECHV  connected  the  unit  into  the  control 
system  and  bolted  on  the  -3/8  inch  thick  blast  plates.  This  action  took  two  to  three 
days  to  complete.  After  installation  was  completed  all  unit  subsystems  were  func¬ 
tion  tested.  This  testing  consisted  of  pilot  flame  burns,  LO*  flows,  LOx  A1  colo 
flows,  control  system  conmunication  drills. 

After  all  six  units  were  individually  tested,  collective  LOx  A1  cold 
flows  were  conducted.  On  three  occasions  prior  to  the  first  MFP  a  total  system  hot 
burn  using  event  timing  was  successfully  executed. 

On  the  12  June  1985  collective  bum  one  nozzle  module  on  unit  1  was 
damaged  by  the  failure  of  the  graphite  nozzle  block  early  in  the  burn  sequence.  It 
was  later  determined  that  slight  cracks  had  gone  undetected  in  that  unit  and  four 
others. 

Unit  1  was  put  back  into  service  within  24  hours  by  moving  a  complete 
nozzle  module  from  unit  7  at  KAFB  into  unit  1  at  WSMR.  All  cracked  graphite  nozzles 
were  replaced  prior  to  the  next  test  of  the  system. 

The  TRS  system  participated  on  both  MFRs  and  Dress  Rehearsal  with  all 
units  burning  hot  and  for  the  event  durations.  The  burn  times  for  each  unit  are 
listed  in  Table  1.4.  Figure  1.13  shows  one  of  these  burns. 
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Unit  Number 


Table  1.4. 

TRS  burn  times. 

Unit  Number 

Burn  Duration 

1 

1 

2.0  sec 

2 

4.5  sec 

3 

1.3  sec 

4 

1.3  sec 

5 

3.0  sec 

6 

4.3  sec 

1.4. 1.5  Event  Results.  All  28  pilot  flames  ignited  on  command  from  the  central 
TRS  controller.  All  nozzles  burned  for  the  prescribed  duration  and  the  planned 
levels  of  heat  were  delivered  to  each  target. 

TRS  units  experienced  blast  over  pressures  ranging  from  3.5  to  11.0  psi . 
No  damage  was  sustained  by  any  unit. 

1.4. 1.6  Post  Event  Tests  and  Recovery.  No  post  event  testing  was  performed  on 
the  units.  All  fuels  were  purged  from  the  units  and  they  were  prepared  for  transit 
to  KAFB.  The  first  three  units  were  moved  to  the  KAFB  TRS  site  on  24  July  1985. 
The  last  three  units  arrived  at  KAFB  on  7  August  1985. 

1.4.2  Thermal  Precursor  Simulation. 

The  thermal  precursor  simulated  the  effects  of  a  thermal  ground  layer  on 
the  blast  wave  propagation.  The  thermal  flash  from  a  nuclear  device  heats  the 
ground  and  the  surface  air  near  the  detonation.  The  blast  wave  travels  through  the 
heated  surface  air  faster  and  creates  a  precursor  of  the  shock  wave  near  the  sur¬ 
face.  The  thermal  precursor  simulated  this  environment  by  providing  a  two  foot  high 
layer  of  helium  gas  at  the  time  of  detonation.  Since  pressure  waves  advance  faster 
in  helium  than  in  air,  the  shockwave  moved  faster  in  the  helium  environment  and  pro¬ 
duced  a  simulated  precursor.  The  helium  was  contained  beneath  eight  mylar  bags. 
The  bags  covered  a  total  area  approxiamtely  400  feet  wide  by  950  feet  long  as  shown 
in  Figure  1.14.  The  first  bag  began  400  feet  from  ground  zero.  The  bags  were 
positioned  two  feet  above  the  specially-prepared  dusty  surface.  The  sides  of  the 
bags  were  buried  in  the  ground  to  prevent  excessive  helium  loss. 
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Forty  sound  velocity  probes  which  contained  high  voltage  spark  gaps  and 
microphone  sources  were  Installed  on  the  precursed  radial.  The  spark  gaps  were  part 
of  a  system  for  measurement  of  helium  concentration  In  the  helium  bag.  Plastic 
covers  were  placed  over  each  spark  gap  probe  during  calibration,  as  a  personnel 
protection  system.  Each  cover  was  marked  “Danger  High  Voltage"  and  "Do  Not  Remove". 

Twenty-three  experiments  were  designed  to  measure  the  properties  of  the 
precursor.  In  addition,  eight  hardened  mobile  launcher  (HML)  models  were  subjected 
to  this  environment  and  their  responses  were  recorded. 
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SECTION  2 


TEST  REQUIREMENTS,  PLANNING.  AND  ORGANIZATION 

2.1  TEST  REQUIREMENTS. 

The  purpose  of  DNA  sponsored  HE  simulation  tests  Is  to  provide  a  testbed 
for  a  simulated  nuclear  airblast  ground  shock  and  thermal  radiation  affects.  The 
airblast  and  thermal  pulse  environments  are  used  to  evaluate  target  response  of 
military  and  civilian  structures,  equipment,  and  systems,  investigate  (study)  phe- 
noraenol ogles,  validate  predictive  techniques  and  expand  experimental  data  bases. 
Recent  HE  test  programs  include: 

a.  PRE-DICE  THROW-shaped  charge  development  program  at  MSMR  in  1974-5, 

b.  DICE  THR0W-6Q0  ton  ANFO  surface  stacked  charge  at  WSMR  in  1976, 

c.  MISER'S  BLUFF,  Phase  I-mu1t1burst  charge  development  program  at  WSMR 
in  1977. 

d.  MISER'S  BLUFF,  Phase  11-120  ton  ANFO  stack-charge,  and  six  120  ton 
ANFO  stacked  charges  multiburst  tests  at  Planet  Ranch,  AZ  in  1978, 

e.  MILL  RACE  600  ton  ANFO  surface  stacked  charge  at  WSMR  in  1981, 

f.  PRE-OIRECT  COURSE  height-of -burst  concept  development  program  using 
24  tons  of  ANFO  at  WSMR  in  1982,  and 

g.  DIRECT  COURSE-609  tons  of  ANFO,  166  foot  height-of -burst  shot  at 
WSMR  October  26,  1983. 

The  current  MISTY  CASTLE  test  series  continued  with  the  third  test  in 
the  series,  MINOR  SCALE  detonated  27  June,  1985  at  WSMR.  MINOR  SCALE  was  an  8  kt 
(scaled)  nuclear  airblast  equivalent  test  with  a  hemispherical ly  shaped  charge. 

2.2  TEST  PLANNING. 

2.2.1  General. 

In  December  1983  Headquarters  DNA  sent  letters  requesting  experiment 
proposals  to  the  appropriate  US  and  foreign  government  agencies.  A  DNA  proposal 
review  panel  selected  the  participants  for  the  test  In  April  1984.  Technical  sup¬ 
port  plans  were  submitted  from  April -July  1984.  The  first  project  officer's  meeting 
(POM)  was  held  in  July  1984,  the  second  in  September  1984,  and  the  third  in  November 
1984.  Numerous  additional  project  officers  meetings  were  held  at  the  permanent  high 
explosive  test  site  (PHETS)  on  the  White  Sands  Missile  Range  (WSMR).  New  Mexico, 
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auring  April,  May  and  June  1985.  Table  2.1  shows  the  major  MINOR  SCALE  milestones 
Figure  2.1  shows  the  MINOR  SCALE  master  schedule. 


Table  2.1.  MINOR  SCALE  milestones. 


_ Acti  vi  ty _ 

Planning  meeting 

Request  for  experiment  proposals 

Proposals  review  meeting  — 
foreign  countries 

Proposal  review  meeting 
Approval  letter  to  experimenters 
First  Project  Officers  Meeting  (POM) 
Start  of  test  bed  construction 
Initial  cost  estimates  provided 
Second  POM 

Experiment  construction  began 
Third  POM 

Start  erection  of  charge  container 
Completion  of  cable  installation 
MFP  +  1 

Start  ANFO  loading 
MFP  +  2 

Dress  rehearsal 
MINOR  SCALE  executed 


29-30  November  1983 
12  December  1983 

16  April  1984 
24-26  April  1984 

10  May  1984 

23- 27  July  1984 
September  1984 
30  August  1984 

24- 28  September  1984 

Fall  of  1984 

29  November  - 
5  December  1984 

11  March  1984 
10  May  1985 

12  June  1985 
14  June  1985 
18  June  1985 
22  June  1985 
27  June  1985 


To  obtain  approval  for  use  of  HSMR  for  MINOR  SCALE  a  new  Operational 
Requirements  document  (OR)  96315,  in  the  MISTY  CASTLE  test  series  was  prepared  and 
submitted  to  WSMR.  The  OR  described  detailed  support  requirements  requested  from 
WSMR.  WSMR  approved  the  proposed  site  for  MINOR  SCALE  and  provided  for  use  of  WSMR 
support  facilities  for  FCDNA.  Seven  Operations  Directives  (00)  were  issued.  The 


Figure  2.1.  MINOR  SCALE  master  schedule. 
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following  Operational  Directives  are  contained  in  Appendix  B:  (1)  96315A,  4800  Ton 
ANFO  Event;  (2)  96315B.  Laser  Test;  (3)  96315C,  ANFO  Mix  and  Loading;  (4)  963150, 
Ground  Check;  (5)  96315E.  Project  Checks;  (6)  96316A,  Aircraft  Flights;  and,  (7) 
96316B,  B52  Aircraft.  Each  OD  defines  the  support  WSMR  directorates  were  to  provide 
to  the  MINOR  SCALE  effort.  WSMR  test  coordination  for  MINOR  SCALE  was  provided  by 
the  National  Range  Programs  Directorate  (MR-PO).  Two  operational  requirements  (OR) 
one  for  the  MINOR  SCALE  Event  and  one  for  Aircraft  Support  were  Issued.  They  are  in 
Appendix  B. 

Following  the  assignment  of  a  MINOR  SCALE  Test  Group  Staff  (TGS),  the 
staff  proceeded  to  select  agencies  to  provide  technical  support  in  the  following 
areas: 

Airblast  and  Thermal  Measurements. 

The  Ballistic  Research  Laboratory  (BRL)  was  selected  to  provide  the 
free-field  airblast  measurements  on  the  test  site  from  4000  psi  to  1/4  psi.  They 
measured  the  time  of  arrival,  the  amplitude  and  waveforms  of  the  airblast  overpres¬ 
sure.  BRL  also  recorded  the  free  field  thermal  environment  produced  by  TRS  units. 

Ground  Motion  Measurements. 

The  U.S.  Army  Waterways  Experiment  Station  (WES)  obtained  the  free  field 
airblast  induced  ground  motion  data  and  documented  the  ground  shock  phenomena. 

Charge  Container. 

The  University  of  New  Mexico  Engineering  Research  Institite  (NMERI) 
provided  the  design  of  the  container  system  and  supervised  the  construct.  of  the 
charge  container. 

Quality  Control  of  the  ANFO  Filling  Operation,  Booster  Placement  and 
Pre-arming  of  the  Charge. 

The  Naval  Surface  Weapons  Center  (NSWC),  Dahlgren,  Virgina  monitored  the 
ANFO  fuel  oil  content,  particle  size  distribution  and  the  net  charge  weight.  In 
addition  they  supplied  and  installed  the  booster  system,  and  were  responsible  for 
pre-arming  the  charge. 

Arming  and  Firing. 

Sandia  National  Laboratories,  Albuquerque  (SNLA),  Division  7132,  pro¬ 
vided  the  charge  arming  and  firing  support.  Firing  cables,  X-unit,  and  the  timing 
and  firing  interface  equipment  were  provided  and  exercised  during  each  dry  run. 
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Far  Field  Airblast  Damage  Predictions  and  Barograph  Measurements. 

SNLA,  Division  7111,  provided  predictions  of  airblast  propagation  and 
synoptic  patterns  based  on  meteorological  conditions.  This  was  to  help  avoid 
offsite  damage  effects,  to  measure  small  pressure  amplitudes  In  selected,  repre¬ 
sentative  locations  verifying  predictions,  and  to  provide  factual  data  for  any 
damage  claim  adjustments. 

Meteorology  Support. 

This  combined  effort  by  SNLA,  Division  7111  and  the  WSMR  Meteorological 
Team  of  the  Atmospheric  Science  Laboratory  provided  wind  direction  and  velocity,  air 
temperature,  and  humidity  as  a  function  of  altitude  through  rawinsonde  balloon 
launches.  This  Information  In  predicting  far  field  airblast  damage  and  was  essen¬ 
tial  In  making  the  "go"  decision  for  test  execution.  An  SNLA  tethersonde  recording 
system  was  used  to  record  barometric  conditions  from  ground  surface  to  1500  feet. 

Documentary  Photography. 

The  WSMR  contractor,  Dynalectron  Corporation,  provided  documentary 
photographic  support  to  participating  agencies  and  FCDMA.  Over  _  still  photo¬ 
graphs  (black  and  white,  color  and  slides)  were  taken  to  document  progress  and  test 
results.  Motion  picture  documentary  film  (4,600  feet)  was  taken  of  the  testbed 
activities  and  experiment  Installation  for  the  primary  purpose  of  producing  a  docu¬ 
mentary  movie. 

Technical  Photography. 

The  majority  of  technical  photography  coverage  of  blast  effects  on 
testbed  experiments  was  provided  by  WSMR  (STEHS-NR-00).  The  Denver  Research  Insti¬ 
tute  (DRI)  and  Norway  also  provided  technical  photographic  coverage. 

Diagnostics. 

Optical  diagnostic  coverage  of  the  detonation,  shockwave  and  cloud  was 
provided  by  WSMR  (STEWS-NR-DO).  Diagnostics  of  the  ANFO  detonation  was  done  by  AFWL 
(NTEO)  and  DRI. 

Anthropormorphlc  Mannikins. 

The  Life  Sciences  Division  of  Los  Alamos  National  Laboratory  fielded  and 
conducted  damage  assessment  on  mannikins  for  those  experimenters  evaluating  blast 
hazards  on  humans. 
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Engineering  Support. 

Tech.  Reps.,  Inc.,  (TRI),  Albuquerque,  NM,  provided  engineering  field 
support,  testbed  layout  drawings,  design  of  TRS  pits,  and  construction  drawings  for 
some  experimenters. 

Logistic  Support. 

Logistic  support  was  provided  from  several  sources.  The  FCDNA  supply 
system,  the  FCDNA  Acquisition  Office  (FCA),  local  purchase  agreements  In  Socorro, 
and  White  Sands  Missile  Range  (WSMR)  were  used  to  provide  the  broad  range  of  logis¬ 
tic  requirements  for  the  test. 

Technical  Reports. 

TRI,  Albuquerque,  NM,  prepared  the  camera-ready  copies  for  the  Program 
Document,  the  changes  thereto,  and  the  Test  Execution  Report.  TRI  will  also  assem¬ 
ble  and  organize  the  camera-ready  copies  from  the  MINOR  SCALE  Results  Symposium. 
2.2.2  Project  Officer  Meetings. 

Project  Officer  Meetings  (POMs)  are  held  periodically  during  the  course 
of  planning  and  executing  a  high  explosive  test  to  facilitate  the  exchange  of  infor¬ 
mation  between  experiment  project  officers,  and  the  Test  Group  Staff  and  support 
agency  personnel.  Three  POMs  were  held  (July,  September,  and  November  1984)  before 
fielding  coimienced  to  accomplish  all  planning  and  design.  At  the  first  POM  experi¬ 
menter  requirements  and  the  scope  of  experiments  were  established.  At  the  second 
POM  a  review  of  all  support  design  and  test  bed  layout  was  conducted;  and  at  the 
third  POM,  approval  of  all  design  plans  were  supposed  to  be  obtained.  Reimbursable 
cost  estimates  were  prepared  following  the  second  and  third  POMs. 

POMs  at  the  test  site  commenced  three  months  before  the  original  test 
date  and  were  held  two  weeks  apart  Initially  with  Increased  in  frequency  up  to  the 
test.  The  purpose  of  these  POMs  was  to  exchange  test  preparation  Information  and  to 
plan  test  activities.  Specifically,  topics  discussed  Included: 

•  Construction  schedule 

•  MFPs 

•  Staff  and  experimenter  status  reports 

•  Countdowns 

•  Re-entry  pi  an 

•  Recovery  plan 

•  Administrative  matters 
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2.Z.3  Security. 

Security  concerns  were  significantly  greater  in  MINOR  SCALE  than  on 
DIRECT  COURSE  or  MILL  RACE.  Approximately  25  percent  (over  50)  of  the  experiments 
were  classified  either  pre  and/or  post  event.  This  required  significant  operational 
security  (OPSEC)  planning  prior  to  fielding,  and  positive  security  controls  on  the 
test  site  before  and  after  the  event.  The  FCDMA  Cl  detachment  provided  assistance 
during  the  entire  OPSEC  effort  by  providing  planning  guidance  to  concerned  experi¬ 
menters.  In  addition  to  OPSEC  planning,  there  was  positive  control  of  the  test 
site,  or  portions  thereof,  for  personnel  safety  and  during  dry  runs  and  event  day. 
Security  plans  were  published  in  the  MINOR  SCALE. 

2.2.4  Environmental  Assessment  and  Archeological  Survey. 

Although  there  is  a  WSMR  Environmental  Impact  Assessment  for  National 
Range  Operations,  the  assessment  does  not  cover  large  HE  tests.  DNA  therefore 
contracted  with  Kaman-TEMPO,  to  have  an  Environmental  Assessment  (EA)  prepared  for 
the  previous  large  HE  test,  MILL  RACE,  which  was  detonated  16  September  1981. 
Another  EA  was  prepared  for  MINOR  SCALE  and  published  4  September  IQS'"  by  Kaman 
Tempo.  A  "Finding  of  No  Significant  Impact"  Statement  is  contained  in  Appendix  C. 

In  preparing  the  MINOR  SCALE  EA,  special  consideration  had  to  be  given 
to  the  impact  of  the  MINOR  SCALE  and  follow-on  tests  on  McDonald  Ranch  (Figure  2.2) 
and  any  archaeological  sites  in  the  test  operating  areas. 

To  determine  that  no  archaeological  sites  would  be  damaged  by  test 
activities,  WSMR  contracted  to  have  an  archaeological  survey  conducted  of  the  area 
within  a  radius  of  12,000  feet  (3,658  meters)  from  GZ  for  MILL  RACE.  No  significant 
archaeological  sites  were  found  within  the  test  area.  The  PRE-DIRECT  COURSE  test 
site  did  not  have  to  be  re-surveyed  because  it  was  totally  within  the  original  MILL 
RACE  surveyed  area.  Because  the  DIRECT  COURSE  GZ  was  1000  feet  east  of  MILL  RACE, 
the  original  archeological  survey  area  had  to  be  expanded.  WSMR  contracted  with 
Eastern  New  Mexico  University  (ENMU),  Portal es  to  survey  the  area.  The  report 
identified  no  archeological  sites  within  the  DIRECT  COURSE  area  of  activity.  The 
MINOR  SCALE  EA  also  showed  the  archeological  sites  in  the  test  area. 

2.2.5  Public  Affairs  Plan. 

A  Public  Affairs  Plan  (Appendix  D)  describes  policies,  objectives,  and 
responsibilities,  and  provided  guidance  for  the  conduct  of  public  activities  in 
connection  with  the  MINOR  SCALE  test.  An  Information  Brochure  (Appendix  E)  was 
prepared  for  distribution  immediately  before  the  event. 
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Figure  2.2.  Aerial  view  of  McDonald  Ranch  House. 


2.2.6  Safety. 

A.  Responsibilities. 

The  Director,  Test  Directorate,  Field  Conmand,  DNA  (FCT)  has  ulti¬ 
mate  responsibility  for  the  safety  of  all  operations,  personnel,  and  equipment  on 
FCDNA  conducted  tests.  The  Safety  Program  was  the  responsibility  of  the  MINOR  SCALE 
Test  Group  Director  (T60).  The  Test  Directorate  Safety  Engineer  Implemented  Test 
Directorate  Safety  Programs  and  was  responsibile  for  coordination  of  all  MINOR  SCALE 
safety  Issues  with  the  Chief,  Safety  Office,  HXMR,  for  the  T6D. 

Each  agency  was  responsible  for; 

1.  The  safe  conduct  of  Its  operations  at  HSMR. 

2.  Coordination  of  hazardous  activities  with  the  TGD  to  prevent 
jeopardizing  other  experimenters  and  their  equipment. 

3.  Reporting  all  accidents  to  the  TGD. 

4.  Knowledge  of,  and  compliance  with,  the  DIRECT  COURSE  safety 

requirements. 

5.  Preparation  of  Safety  Standard  Operating  Procedures. 
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6.  Hazardous  Materials  and  Operations 


The  MINOR  SCALE  test  operation  had  a  variety  of  materials  and  opera¬ 
tions  that  were  potentially  hazardous.  The  generated  hazards  were  minimized  by 
cooperation  between  agencies,  by  making  all  personnel  aware  of  them,  and  by  use  of 
good  judgment  In  working  with  hazardous  Items  and  operations.  In  addition,  there 
were  natural  hazards  which  exist  because  of  the  locale  and  environment.  Some  of  the 
more  serious  potential  hazards  that  were  dealt  with  at  the  MINOR  SCALE  testbed  are 
listed  below: 

1.  Natural  Hazards. 

A  summary  of  hazards  which  might  be  encountered  at  HSMR  was 
provided  to  all  personnel  assigned  to,  or  visiting,  the  MINOR  SCALE  testbed. 

2.  Construction  Hazards. 

During  site  preparation  and  construction  of  the  many  structures,  hazards 
were  minimized  by  proper  use  of  personnel  protective  equipment  and  Instruction  in 
safe  operation  and  use  of  equipment. 

a.  All  applicable  OSHA  regulations  were  complied  with  and  enforced 
during  site  work. 

b.  The  use  of  hard  hats,  safety  glasses  and  proper  safety  shoes 
were  required  at  the  work  site. 

c.  Hork  areas  were  surveyed  and  fire  extinguishers  placed  to  assure 
protection  against  fire  hazards. 

d.  First  aid  equipment  was  available  and  easily  accessible  at  the 

site. 

3.  Electrical  Storms. 

Electrical  storms  are  quite  common  In  the  HSMR  area.  To  protect 
against  personnel  injury  and  equipment  damage  potential  gradient  meters  were  sup¬ 
plied  for  use  In  determination  of  the  approach  of  electrical  storms.  Explosive 
handling  and  LOX  transfer  operations  were  terminated  whenever  an  electrical  storm 
came  within  5  miles  of  the  hazardous  operation. 

4.  MINOR  SCALE  Testbed  Hazards. 

This  event  Involved  hazards  which  were  unique  to  HE  simulation 
testing.  Table  2.2  displays  the  hazardous  operations  which  were  Identified  for  this 
event.  Specific  Safety  Standing  Operating  Procedures  for  each  operation  were  pre¬ 
pared  by  the  respective  experimenters  and  the  TGSO  and  were  approved  by  the  HSMR 
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Table  2.2.  MINOR  SCALE  hazardous  operations. 
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Table  2.2.  MINOR  SCALE  hazardous  operations. 
(Continued) 
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Safety  Office.  Applicable  portions  of  the  approved  SOP’s  were  posted  conspicuously 
at  the  site  of  each  operation. 

Table  2.3  presents  a  summary  of  hazardous  materials  Included  in  the 
testbed.  Figure  2.3  located  hazardous  experiments  within  the  testbed  layout,  speci¬ 
fying  access  restrictions. 

Postshot  reentry  into  the  test  bed  by  experimenter  personnel  was  not 
permitted  until  the  postshot  safety  teams  had  completed  their  surveys  and  reentry 
was  authorized  by  the  TOO.  The  postshot  safety  assessment  teams  Included  DMA  and 
WSMR  Safety  and  Environmental  Health  personnel.  Postshot  reentry  procedures  were 
specified  in  writing  and  distributed  to  the  appropriate  personnel.  The  complete 
MINOR  SCALE  Safety  Plan  dated  February  1985  is  on  file  at  the  Test  Directorate, 
Field  Coninand,  Defense  Nuclear  Agency,  Kirtland  AFB,  New  Mexico  87115.  The  basic 
Safety  Plan  Is  located  In  Appendix  F. 

2.2.7  Aircraft  Operations. 

Several  organizations  participated  In  the  event  with  aircraft  as  summa¬ 
rized  below: 

a.  Particle  Measuring  Systems  Inc.  conducted  cloud  sampling  mea¬ 
surements  utilizing  a  Beech  Barron  from  T+4  minutes • thorugh  T+90  minutes.  Launch 
and  recovery  was  at  Socorro  airport.  The  aircraft  entered  the  range  in  the  vicinity 
of  Stallion  Range  Center  at  5000  ft  AGL  and  proceeded  to  a  holding  orbit  south  of 
Mockingbird  Gap.  Following  the  detonation  it  passed  over  GZ  at  1000  ft  AGL  and  made 
a  pass  through  the  dust  cloud  climbing  to  15,000  ft  AGL.  At  approximately  T+90 
minutes  the  aircraft  exited  the  range  in  the  vicinity  of  Stallion  Range  Center. 

b.  Aerial  photography  was  taken  from  two  RF-4B  aircraft.  Launch 
and  recovery  points  were  Holloman  AFB.  The  RF-4B  aircraft  were  vectored  to  their 
pattern  around  GZ  from  a  holding  orbit  In  the  range  extension  at  T+2  minutes  and 
27,000  ft  AGL. 

c.  Radar  Imagery  was  taken  from  two  RF-4B  aircraft.  Launch  and 
recovery  points  were  Holloman  AFB.  The  RF-4B  aircraft  were  vectored  to  their  pat¬ 
tern  around  GZ  from  a  holding  orbit  In  the  range  extension  at  T+2  minutes  and  27,000 
ft  AGL. 

d.  The  U-2  and  SR-71  aircraft  obtained  airborne  radar  Imagery  of 
the  GZ  area  after  detonation.  The  flight  path  was  over  WSMR  airspace  at  high  alti¬ 
tudes  . 
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e.  An  F-14  aircraft  obtained  a  post  event  damage  assessment  of  the 
6Z  area  through  photo/thermal  imagery.  Launch  and  recovery  were  at  Kirtland  AFB, 
NH.  The  aircraft  entered  the  range  in  the  vicinity  of  Stallion  Range  Center  at  1500 
ft  AGL  at  approximately  T+20  minutes.  It  conducted  a  figure  8  pass  over  GZ  and 
exited  the  range  in  the  vicinity  of  Stallion  Range  Center.  Time  on  station  was 
approximately  thirty  minutes. 

f.  There  were  no  classified  items  associated  with  these  flight 

operations. 

g.  An  on-site  aircraft  coordination  meeting  was  held  on  12  March 
and  the  final  flight  operations  meeting  was  held  4  June  1985. 

2.3  GROUND  ZERO  (GZ)  SELECTION. 

The  decision  to  use  the  DIRECT  COURSE  GZ  for  MINOR  SCALE  was  arrived  at 

by  weighing  the  technical  requirements  for  the  event  against  the  cost  savings  gained 

from  the  reuse  of  the  three  DIRECT  COURSE  instrumentation  radial s  and  instrumenta¬ 
tion  parks.  The  technical  considerations  were  satisfied  in  September  1984  when  a 
determination  was  made  that  diagnostic  ground  motion  measurements  were  not  going  to 
be  an  major  objective  of  the  MINOR  SCALE  event.  If  ground  motion  measurements  had 
been  determined  to  be  a  major  objective,  the  MINOR  SCALE  GZ  would  had  to  have  been 
located  at  an  undisturted  site,  resulting  in  additional  testbed  construction  costs. 

2.4  TEST  GROUP  STAFF  ORGANIZATION. 

The  organization  of  the  DIRECT  COURSE  test  group  staff  (TGS)  is  shown  in 
Figure  2.4.  Test  Group  Staff  duties  were  as  follows: 

2.4.1  Test  Group  Director. 

a.  Responsible  for  formulation  of  the  DIRECT  COURSE  test  program; 

(1)  Planning  of  the  test  to  include  objectives,  financing,  manage¬ 
ment,  scheduling,  and  defining  all  aspects  of  the  test  program. 

(2)  Assist  the  Technical  Director  in  preparing  the  scientific 
experiment  plan  and  testbed  layout. 

(3)  Supervise  the  preparation  of  operational  plans  for  the  field¬ 
ing,  execution  and  recovery  phases  of  the  test  program. 

b.  Responsible  for  fielding,  execution  and  recovery  of  the  DIRECT 
COURSE  Program: 

(1)  Direct  the  fielding  aspects  of  the  program  onsite  to  Include 
scheduling,  construction,  photography  and  recording  systems. 
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(2)  Formulate  and  direct  the  safety  and  security  plans  for  the  test 
series  and  appoint  Safety  and  Security  Officers. 

(3)  Plan,  control,  and  report  the  expenditure  of  funds. 

(4)  Establish  requirements  for  and  direct  logistic  support. 

(5)  Coordinate  details  for  the  HE  and  TRS  sources  with  the  agencies 
responsible  for  these  technical  functions. 

(6)  Prepares  the  Test  Execution  Report. 

2.4.2  Technical  Director. 

a.  Responsible  for  formulation  of  the  DIRECT  COURSE  technical  program: 

(1)  In  coordination  with  experimenter  agencies  and  the  Test  Group 
Director  (TGO),  modify  as  necessary  the  technical  experiments 
using  current  best  practices  in  order  to  obtain  the  quality  of 
data  required  to  achieve  the  objectives  of  Deputy  Director 
Science  and  Technology  (DOST)  approved  goals. 

(2)  Prepare  a  detailed  technical  plan  to  accomplish  the  scientific 
program  and  assist  the  TGO  in  preparing  a  schedule  to  assure 
timely  execution  of  the  test. 
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Figure  2.4.  MINOR  SCALE  fielding  organization. 
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(3)  Prepare  the  Program  Document. 

(4)  Evaluate  the  effect  of  safety  restrictions  on  the  achievement 
of  the  scientific  objectlve(s). 

b.  Responsible  for  fielding  and  execution  of  the  DIRECT  COURSE  techni¬ 
cal  program: 

(1)  Serve  as  an  advisor  on  the  TGS  and  support  the  TGD  during 
fielding. 

(2)  Supervise  and  coordinate  the  technical  activities  of  the  test 
and  advise  the  TGD  concerning  management  of  the  technical 
activities  of  the  experiments  In  the  field. 

(3)  Monitor  the  state-of-readiness  of  the  technical  experiments, 
monitor  Installation  of  experiments  and  make  recomnendatlons 
for  adjusting  the  schedule  as  necessary. 

(4)  Coordinate  Impact  on  technical  activities  concerning  funds, 
schedules,  test  support,  field  operations,  and  relationships 
with  other  agencies  with  the  TGD  and  other  staff  members. 
Coordinate  with  the  DOST  and  cognizant  HQ  DNA  Project  Officers. 

(5)  Formulate  changes  In  the  technical  plan  as  necessary  to  achieve 
the  scientific  objectives  and  approve  minor  adjustments  In  the 
scope  of  the  technical  experiments.  Coordinate  major  changes 
or  adjustments  of  funding  levels  with  the  TGD  and  the  cognizant 
HQ  DNA  Project  Officers  prior  to  submittal  to  DOST  for 
approval . 

(6)  Monitor  the  construction  and  Instrumentation  of  all  experi¬ 
ments,  ensuring  that  all  experimenters  modifications  conform  to 
current  best  practice. 

(7)  Review  the  Symposium  and  Project  Officers'  Reports. 

2.4.3  Program  Directors. 

a.  Assist  the  TGD  as  required  In  planning  and  executing  the  DIRECT 
COURSE  test  program  In  areas  of  assigned  responsibilities. 

b.  Assist  In  developing  the  testbed  designs  and  determining  construc¬ 
tion  requirements. 

c.  Develop  operational,  engineering,  technical,  and  administrative 
plans,  as  directed. 
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d.  Coordinate  and  monitor  the  activities  of  experimenters/agencies 
during  the  planning,  fielding,  executing,  and  recovery  of  the  test. 

Test  Group  Engineer  (TGE). 

a.  Provide  engineering  support  In  the  planning,  fielding,  executing, 
and  preparation  of  the  testbed. 

b.  Assist  In  the  test  site  and  testbed  design  to  Include  Instrumenta¬ 
tion  and  administration  parks,  and  determine  construction  require¬ 
ments  and  schedules  for  all  aspects  of  the  test. 

c.  Perform  engineering  design  and  construction  management  associated 
with  preparing  test  site,  experiment  Installation,  and  site 
recovery. 

d.  Coordinate  the  construction  support  effort  associated  with  the  test. 

Instrumentation  Engineer  (IE). 

a.  Perform  Instrumentation  and  cable  planning,  and  Instrumentation  park 
management  for  the  DIRECT  COURSE  test  program. 

b.  Coordinate  requirements  and  oversee  Instrumentation  support  during 
the  planning,  fielding,  and  execution  phases  of  the  test.  This  will 
Include  determining  experimenter  requirements,  configuring  Instru¬ 
mentation  vans,  designing  cable  layouts,  performing  cable  coordina¬ 
tion  functions,  providing  for  Instrumentation  maintenance,  and 
laying  out  the  Instrumentation  parks. 

Program  Analyst  (PA). 

a.  Develop  and  maintain  the  event  test  schedules. 

b.  Prepare  progress  status  reports  as  required. 

c.  Provide  financial  management  for  the  event.  Including  preparation  of 
basic  testbed  and  reimbursable  cost  estimates,  maintenance  of  budget 
and  financial  plans,  and  cost  accounting. 

Safety  Officer  (SO). 

a.  Develop  and  coordinate  preparation  of  event  safety  plans. 

b.  Overall  coordination  of  approval  and  enforcement  of  safety  proce¬ 
dures  for  the  Test  Group  Director  and  the  Director  of  the  Field 
Command  Test  Directorate. 
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2.4.8  Administrative  NCOIC. 

a.  Perform  all  at^ini strati ve  duties  required  to  support  the  event. 

b.  Perform  as  a  Project  Met  Operator  in  Test  Control  during  dry  runs 
and  event  countdown. 

c.  Act  as  the  Test  Group  Staff  Vehicle  Control  Officer  and  assist  in 
staff  billeting. 
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3.1  EXPLOSIVES. 

3.1.1  Introduction. 

The  Naval  Surface  Weapons  Center  (NSWC)  was  requested  by  the  Field 
Comnand.  Defense  Nuclear  Agency,  to  provide  the  following  services; 

(1)  Monitor  ANFO  fuel  oil  content  and  particle  site  distribution, 

(2)  Monitor  charge  weight, 

(3)  Procure  the  main  booster  assembly  and  flexible,  confined  detonating 
cords, 

(4)  Emplace  booster  and  pre-arm  charge,  and 

(5)  Provide  technical  advise  on  explosive  operations. 

Sandia  National  Laboratories  Albuquerque  (SNLA)  was  requested  to  provide  the  charge 
arming  and  firing  support.  The  ANFO  was  supplied  by  Alaska  Explosives  Limited, 
Anchorage,  Alaska,  and  was  delivered  to  the  rail  head  In  San  Antonlto,  NM  where  1t 
was  unloaded  (Figure  3.1)  Into  25-ton  capacity  bulk  carrier  trucks.  The  aimmjnlum 
nitrate  was  then  delivered  to  the  mixing  plant  (Figure  3.2)  at  WSMR.  Fuel  oil  was 
delivered  to  the  mixing  plant  and  discharged  Into  the  auger  carrying  the  annonlum 
nitrate  from  the  hopper  to  the  elevator.  The  ANFO  was  gravity  loaded  from  the 
elevator  to  the  trucks  which  then  transported  the  ANFO  to  the  charge  container  at  02 
(Figure  3.3), 

3.1.2  Ammonium  Nitrate  and  Fuel  Oil  (ANFO), 

ANFO  was  selecteo  as  the  explosive  because  It  Is  readily  available. 
Inexpensive,  and  can  be  formed  Into  the  desired  shape.  The  comparability  of  ANFO 
and  TNT  had  been  established  during  the  PRE-DICE  THROW  test.  The  ANFO  was  procured 
by  a  competitive  bid  through  a  Government  contract.  The  MINOR  SCALE  ANFO  specifica¬ 
tions,  modified  slightly  from  the  PRE-DICE  THROW,  DICE  THROW,  and  MISERS  BL'JFF 
tests,  were  used  on  PRE-OIP.ECT  COURSE,  DIRECT  COURSE  and  MINOR  SCALE  and  included  a 
simpler  sieve  size  distribution  and  an  Increase  in  the  allowable  ammonium  nitrate 
bulk  density.  The  density  Increase  was  allowed  In  that  the  Industry  has  gone  to  a 
single  (Industrial)  grade  of  prill  Instead  of  the  explosive  and  Industrial  grades 
available  In  the  past. 


Figure  3>1.  Unloading  anmoniun  nitrate  at  Socorro,  NM. 


3.2.  ANFO  being  emptied  from  hopper  into  truck  at  ANFO  plant. 
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Figure  3.3.  ANFO  being  pumped  into  hemisphere  during  filling  operation. 

3.1.3  ANFO  Mixing  Plant. 

In  May  1985  an  ANFO  mixing  plant  was  installed  in  accordance  with  the 
drawings  shown  in  Appendix  G.  The  plant  was  installed  at  WSMR,  approximately  2,000 
meters  east  of  the  Administrative  Park  on  Route  20,  to  the  north  of  the  road.  The 
plant  is  capable  of  providing  a  mixed  ANFO  charge  at  a  rate  of  50  to  70  tons  an  hour 
over  an  80  hour  period. 

3.1.4  Quality  Control. 

Table  3.1  presents  the  load  and  truck  number,  time  in  and  out,  the  ANFO 
plant,  ANFO  and  Fuel  Oil  weight,  and  measured  oil  content  for  the  MINOR  SCALE  event. 

As  part  of  the  production  quality  control,  the  ANFO  was  obtained  and 
analyzed  one  sample  from  every  10,000  pounds  of  material  supplied.  The  data  indi¬ 
cated  an  average  fuel  oil  content  of  5.6  ±  0.4%  at  the  ANFO  plant  and  5.2%  from  the 
charge.  The  Fuel  Oil  content  by  loads  i«  shown  in  Figure  3.4. 

3.1.5  Charge  Weight  and  Density. 

186  truck  loads  of  ANFO,  totaling  4,744.13  tons,  was  loaded  over  a  ten 
day  period.  The  daily  production  is  shown  in  Table  3.2.  The  U.S.  Standard  Sieve 
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LOAD  NUMBER 


Figure  3.4.  Fuel  oil  content  by  load  number. 


Table  3.2.  Dally  AMFO  production. 
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number  versus  the  percentage  retained  on  the  Sieve  are  shown  In  Figure  3.5  for  the 
MINOR  SCALE  plant,  the  MINOR  SCALE  charge  and  for  comparison  the  MINI  SCALE  2 
charge. 

3.2  PRECURSEO  RADIAL. 

The  thermal  precursor  was  designed  to  simulate  the  effects  of  a  heated 
ground  layer  on  the  blast  wave  propagation.  The  thermal  flash  from  a  nuclear  device 
heats  the  ground  and  the  surface  air  near  the  detonation.  The  blast  wave  travels 
through  the  heated  surface  air  faster  and  creates  a  precursor  on  the  shock  wave  near 
the  surface.  The  thermal  precursor  was  to  simulate  this  environment  by  providing  a 
thin  surface  layer  of  helium  gas  at  the  time  of  detonation.  Since  pressure  waves 
advance  faster  In  helium  than  in  air,  the  shockwave  will  move  faster  In  the  helium 
environment  and  produce  a  simulated  precursor.  The  helium  was  contained  beneath 
eight  mylar  sheets.  The  sheets  will  cover  a  total  area  of  400  feet  wide  by  900  feet 
long.  The  front  sheet  will  begin  400  feet  from  ground  zero.  The  sheets  were  posi¬ 
tioned  two  feet  above  the  specially-prepared  dusty  surface.  The  sides  of  the  sheets 
were  burled  1n  the  ground  to  prevent  excessive  helium  loss.  The  site  plan  for  the 
bag  layout  Is  shown  In  Figure  3.6.  A  sketch  of  the  bag  deployment  concept  Is  shown 
in  Figure  3.7.  Further  details  of  the  bags  are  given  In  Appendix  H. 

3.3  INSTRUMENTATION. 

3.3.1  Cable  Systems  and  Plan. 

The  multipurpose  cable  system  used  on  MINOR  SCALE  (1)  connected  record¬ 
ers  to  sensors  at  experiment  stations  to  record  data,  (2)  provided  electrical  power 
to  the  Instrumentation  parks,  and  (3)  transmitted  timing  signals.  The  cable  system 
was  designed  to  minimize  crossed  cables,  to  minimize  the  amount  of  cable  used 
(shortest  runs  possible),  and  to  minimize  the  number  of  connection  points  reducing 
unwanted  noise.  To  accomplish  these  objectives,  multiple  pair,  unspHced  trunk 
cables  were  laid  parallel  to  each  other  adjacent  to  each  of  the  primary  airblast 
gauge lines. 

Trunk  cables  were  terminated  at  junction  boxes  located  In  close  proxim¬ 
ity  to  designated  experiments.  Single  twisted  pair  or  four  conductor  cable  fanned 
out  from  the  junction  box  directly  to  the  sensor.  Power  cables  ran  directly  to  each 
Instrumentation  park  from  sub-stations.  Instrumentation  power  was  conditioned 
through  motor-generator  sets. 
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Figure  3.5.  Sieve  number  versus  percent  retained. 
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Figure  3.8  through  3.10  show  the  cable  layout  on  the  MINOR  SCALE  test¬ 
bed.  The  total  amount  of  cable  used  on  MINOR  SCALE  including  cable  for  telephones 
was  6,703,200  feet. 

3.3.2  Data  Recording  Systems  and  Facilities. 

A  combination  of  analog  and  digital  instrumentation  was  used  on  MINOR 
SCALE.  The  digital  instrumentation  was  located  in  buried  ground-shock  isolated 
bunkers  at  relatively  close  distances  from  GZ.  The  bunkers  were  not  manned  at  event 
time  and  the  instrumentation  was  remotely  controlled. 

The  analog  instrumentation  was  located  in  instrumentation  trailers  in 
the  four  instrumentation  parks.  The  expected  overpressures  at  the  instrumentation 
parks  required  that  the  trailers  also  not  be  manned  at  event  time.  A  monitoring 

system  was  used  to  determine  if  the  analog  tape  recorders  began  running  at  the 

required  times.  The  instrumentation  trailers  were  placed  in  semi-buried  shelters 
and  the  instrumentation  trailer  shelters  were  constructed  based  on  designs  from  the 
U.S.  Army  Civil  Engineering  Research  Laboratory  (CERL). 

3.4  DIAGNOSTICS. 

The  diagnostic  meisuremnts  used  to  record  the  environment  produced  by 
the  MINOR  SCALE  are  described  in  the  MINOR  SCALE  Program  Document  and  the  results 

are  recorded  in  the  MINOR  SCALE  Symposium  Proceedings.  A  brief  suimnary  of  the 

diagnostics  fielded  is  as  follows: 

1.  Charge  Breakout  -  USMR  fielded  medium-speed  cameras  along  the  north, 
west  and  south  radial s. 

2.  Shockwave  Optics  -  NSMR  fielded  cameras  along  the  north,  west  and 
south  radial s. 

3.  Aerial  Optics  -  The  USMC  provided  two  RF-4C  aircraft. 

4.  Free-field  Airblast  -  BRL  fielded  gages  along  all  four  radials. 

5.  Free-field  Ground  Motion  -  WES  fielded  gages  along  the  north  radial. 

6.  Velocity  -  (a)  AFWL  fielded  measurements  along  multiple 
radials  within  the  charge,  (b)  DRI  fielded  fiber  optic  cable  mea¬ 
surements  along  multiple  radials  within  the  charge. 

7.  TRS  Calorimetry  -  BRL  provided  measurements  of  the  heat  environment 
produced  by  the  TRSs. 

8.  Weather  Support  -  SNLA  and  ASL  provided  support  in  the  areas  of 
weather  prediction  and  documentation  of  weather  conditions  at  event 
time. 


52 


{ ✓ )  ^  sox  s- / 


£  ^SOX  3  £ 


3.  U‘SOX  iV-/ 


rS9  »/-SOX  !¥  ■£ 

!  o)  A//yt£S/  t/SOx  /V-/ 

v)  s.^z  ,/  sox  jiX‘^ 

^  »yx‘s-  4/-  sox  A/-  j 


0  ss^ 

(^  CX)M4SS 
(^  s/ns 
@  A/OfSS/ 
nxss-asf 
^  ^sssxs 

0  S^S/ttS 


'  ^  SSX  t/  SOX  ^-/ 

■V^  SSX.  ,/-SOM  Ar-XS 

0 

0  >*<£0  3^At/  SOi  /*Mr-/ 

c/ff  4/  sor  SX 
^  T  i  IT  MA.(U 


rsg  oo^rsox, 
©  AxmL  •  ro<*os 


'T  ADCS'?  S>'?'>  ***0*  tS9Se;StL.D<ATep 

*  I"*'  SA^  ■‘•se:  DSL-t^er?  SA<*V<99f#  flU 

•3  1  3^®  .  _ 

«  ’T.^  TMj^e^r  ^c^».90  f  W0tO  0oaM^  , 

••  ^Xoo^'r*  -t  ^*0.^r  _ ^_„1 _ 

4-  ■*4r^OC0rX49  S'’^0r9«  \^ 

-  ^  TAxy^r  S0M0^9  s  xxA  sof4. _ 

0o^y:/jt»rf00m.,a£t£yXff.'m^^0^t>em^  ' 

*'XO.7^0^£  '*•< 

^  {.Mat  0^s^/ »9ys6A9r.  mm 

)•«  ^£XA»sy.  sx^  /Vmx0om.mti0o0*mmmc 

fyjy^CL  T£^ ^xfoe/r _ 

49^0^0  /wow^amt  r4»jm»  40^/ 

■  xa«i  *t^ixe.so0£yo^0  0  ^007. 

<'o  o04.Mr0-aiMmi00'O/,  S4OA0*mm mrm 

A  fxs  ,f.  ■^•0  0  cm4  ^  SOM  t¥s  mm 

SS  *m4CCSrfO-£jr4»SOS<KOO<X900StO 

_ 4X0  y^MMO  C0SiM  St  mm 

m/>C0O  0II00OOAMOO4.0OOA0S0O00MM' 

•:>£a0 ^mo  *r*  seotkMoiomxoMo 

0  *mm  ^MMOCxrto- X*ms9orMO04sroff00S"(  mm 
'»•  0<2X{0O9qMot-'ymtJ,0o»9.Xomo  sO0a 
_  xo4',0o9o.0040^00//  _ 

•  RIviAfO.  LCItATO*©^  ri»  %  fi^Tsrrrr'r  t  -7 

•  ' '«c 'ji/fz  vASsasA***)  riA'^so^k  •*t«o  '  tj 

_  _ fcAvAtSaS  4  nmmt.  S^aO^tSt  t  ^r»P-^ _ 


*  ovwi  IMIMOW  SCALE 


TEST  BED  LAYOUT 


Figure  3.8.  Test  bed  layout  -  GZ  area. 


O 


- 

•tfiBlI  IIIMT 


(Ml*  OMOW 


litllllt  *11  •■  M 


•  <ma*l 


MINOK  UALC 

TEST  BED  tAYOUT 


Figure  3.10.  Test 


SECTION  4 


EXPERIMENTS 

MINOR  SCALE  had  178  experiments  with  2,213  channels  of  recorded  Informa¬ 
tion.  The  experiments  are  listed  In  Table  4.1  In  the  order  of  the  assigned  DNA 
experiment  number.  An  explanation  of  the  column  headings  follows: 

ONA  #  -  ONA  Experiment  Number 

Agen  -  Agency  sponsoring  and/or  funding  experiment 
Experiment  Title  -  Abbreviated  title  of  experiment 
PSI  -  Requested  PSI  level 

TRS  -  Thermal  Radiation  Source  exposure  indicated  by  "Yes"  or  "No" 

Icam  -  Number  of  internal  cameras.  A  'O'  proceeding  camera  indicates  a 
DRI  fielded  camera,  a  'T'  is  an  experimenter  fielded  camera,  and  'A' 
Is  an  aerial  camera.  An  *  Indicates  film  Is  classified. 

Ecam  -  Same  as  “I  cam"  except  It  Is  an  external  camera 

Chan  -  No.  of  channels  needed 

Amp  -  No.  of  amplifiers  needed 

Gage  -  Passive  or  active  gage 

Bunker  -  Self  recording 

Dum  -  Anthropormorphlc  Hanniken 

TSP  Date  -  Date  of  latest  revision  to  TSP 

Remarks  -  Amplifying  information 

For  each  experiment  the  objective,  justification,  description,  pretest 
data,  simulation  test  programs  and  predictions  are  stated  in  the  MINOR  SCALE  Program 
Document  (POR  7156).  Experiment  results,  conclusions  and  recommendations  are  given 
in  the  MINOR  SCALE  Results  Symposium  Project  Officer  Report  (POR  7158). 

For  reporting  purposes  and  in  an  effort  to  logically  group  experiments, 
three  broad  categories  of  experiments  are  provided:  (1)  phenomenology,  (2)  struc¬ 
tures  and  (3)  systems. 


Table  4.1.  MINOR  SCALE  experiment  list. 
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Table  4.1.  MINOR  SCALE  experiment  list  (Continued). 
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Table  4.1.  MINOR  SCALE  experiment  list  (Continued). 
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14SEPH 

kckra 

429  M 

SIM  trif  htict-l  ISO  INirlMMi 

11 

T4  1 

2  23 

23 

23 

MS 

m 

1 

Ta 

I4SIPH 

kckra/lira  tUrHyi^S 

a23l  M 

Sill  ITM  Mtict-3  SO 

11 

k  1 

2  21 

21 

21 

HI 

» 

1 

Ta 

S4in3 

ilk  a/adierH 

4232  M 

33N  MIC  Mtiwn  Sinr.  CMtiiMr 

II 

k  1 

2  4 

4 

4 

HI 

m  ' 

1 

Ta 

341U* 

I2*i7l*i43*  ital  ciyt 

b2»  m 

3341  M  iHt  ClKtriut  IflMti 

k  1 

1  3 

3 

3 

OH 

Stl« 

1 

k 

I2JIM4 

2  hh/3  ca*  tliti 

TM  UK 

! 

STM  M  iMt  tiKtrl.  Ma. 

l-« 

Hi  I 

1  14 

14 

14 

M 

IP 

1 

k 

lUIH* 

H,  2ISii,  3SH',  SP 

TH3  « 

3311  LMl  iMSMMric  Mmmm 

<.l 

k  1 

1  1 

1 

1 

1 

k 

2S4IM4 

M  laa 

7134  H 

3312  IML  M  Mm 

k  1 

1  1 

1 

1 

1 

2s;nH 

Sattlllti  Myatattir 

7I4IK 

3313  IMl  (iKtFM  CaiMt  iKtifir 

k  1 

1  1 

1 

1 

1 

k 

ISKTI4 

kciitt  latillitt  iiynil 

7141  « 

4111  m  Ml  M/Loa/lHf/Irn 

1 

k  1 

1  9 

31 

31 

FC 

HI 

1 

Ta 

7Fan 

IlMl/ll2'i34*ii:'H 

714:  « 

4111  ME  Ml  H./L./I./I.I4S  My.) 

II 

1  17 

17 

17 

Ft 

HI 

1 

Ta 

TFfUS 

14h1/II2'i34*>I3’II 

TBI  H 

4113  ME  Ml  lOllf/lHtMH 

31 

k  1 

1  IS 

IS 

IS 

Ft 

HI 

1 

Ta 

TFHB 

Ik4l/I14*i:4*>ll'1« 

7133  IK 

4113  ME  Ml  Full  Siif  Myait 

31 

k  1 

1  22 

32 

32 

HE 

S*ll 

1 

Ta 

TFan 

I4Hl/lH*il44‘,44m 

7171  UE 

.414  HE  Ml  iMM/lHfMM 

31 

k  1 

1  4 

4 

4 

Ft 

HI 

1 

Ta 

Tsae 

llMl/li4'i34’iirM 

TTl  ■ 
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Table  4.1.  MINOR  SCALE  experiment  list  (Continued). 


MM  Dim  bitriMut  Titlt 

F«i 

TM 

ICM 

Ecm 

OlM 

Mil  MX 

m.  HHa/taM/Srinitr 

la 

1 

1 

M 

Mil  HC 

ML  LaMt/tn|«iM 

» 

la 

• 

1 

4 

M12  MX 

ML  l./L./lrn/Tr«Kti 

31 

la 

1 

I 

M 

M14  MX 

ML  l./L./Srivitr 

41 

la 

1 

1 

14 

MIS  MX 

ML  Ini/IrnUT 

51 

la 

1 

• 

1 

Ull  ID 

ML  IMiU  Utlf/lrnitr 

1 

la 

I 

1 

n 

uii  m 

ML  M/ll«M74r<*(45  lay) 

11 

la 

1 

1 

27 

t£!i  m 

ML  ttMaata/VaaitT 

n 

■i 

• 

1 

21 

tai  m 

ML  tmm** 

» 

m 

• 

1 

7 

MSI  M 

ML  Hanaaaa/iraf/laM 

n 

la 

1 

1 

43 

a21l  1* 

ML  HHftnt/trtrnMi 

31 

la 

1 

• 

43 

un  m 

ML  laiyaafa 

31 

la 

1 

• 

7 

MM  m 

ML  laaf/iravltf 

41 

la 

1 

• 

13 

TNI  IX 

IKWt  FS  Haata 

7.7 

la 

3 

4 

41 

TIK  IK 

nWH  t/S  hala  Naaaa 

7.7 

la 

1 

1 

14 

TIM  IK 

Fitaiaa  Urtlaat  data. 

4 

la 

1 

1 

• 

TIM  m 

IKS  Uadi  Talai 

7.3 

TIK 

1 

1 

2 

;i«i  IX 

IK2  ClatMay 

7.3 

nx 

1 

3 

7 

7142  IK 

IK4  laloaat 

7.3 

TIK 

1 

1 

3 

list  IK 

IXI/l  StMlICaacrata  Lact  11-M 

la 

1 

1 

1 

7153  IK 

IKW3  1  laiM 

t-11.3  la 

1 

1 

1 

7171  IK 

IKt/1  Fall  Scila  SMItar 

11 

la 

1 

I 

1 

'Tl  ■ 

tlU/2  Fall  kala  Mtar 

43 

la 

1 

• 

1 

nil  littiiif  M(  irintM  5/27/ltlS 

t>9t  HfM  iMttr  Om  Int  rSP  Mt  tiMrti 


M 

41 

FC 

311 

1 

*i 

TFaMS 

ltal/ll4‘t24*iIl'N 

4 

4 

Ft 

ni 

1 

la 

TFaMS 

laal/ll4*i24'ill'H 

41 

41 

Ft 

StI 

1 

la 

TFaae 

«aii/li4*i24'iii'a 

14 

14 

Ft 

311 

1 

la 

TFaan 

Iaal/ll4'«24‘ill‘ll 

1 

1 

Ft 

311 

• 

la 

TFaMS 

laal/114"«24Mi‘H 

27 

27 

Ft 

312 

1 

Tn 

TFaMS 

I4aal/l44*i24*il4>M 

27 

27 

Ft 

sn 

1 

Taa 

TFaae 

l4aal/I4Vi24'iia*n 

21 

21 

Ft 

312 

1 

Tat 

TFaae 

l4aal/113*i44'il2.4'M 

7 

7 

Ft 

312 

1 

Taa 

TFaae 

l4ttl/lll'iH‘il2.4‘N 

43 

43 

Ft 

« 

1 

la 

TFaae 

laal/lirT44*il2.4*l 

43 

Ft 

3n 

3 

■a 

TFaae 

laaimi‘>44’ii:.4*ll 

7 

Ft 

312 

1 

la 

TFaae 

Iaal7liri44*il2.4'i< 

15 

13 

Ft 

312 

• 

•a 

TFaae 

laal/lll’iW'il2.4’i 

41 

41 

MO 

» 

1 

Tat 

2nU4 

frt  1  paat  aarial  anotaa 

14 

14 

MKX  M 

1 

Taa 

2MLM 

4 

1 

la 

21MTM 

li-iT- 

2 

ML 

w 

1 

Taa 

nw 

12  TMaa 

14 

ML 

m 

4 

Taa 

NTM 

4  aata 

3 

ML 

w 

1 

Taa 

am 

11  Fiaalt 

1 

• 

la 

NW 

II  llacla  aKk  xm 

1 

1 

la 

MM4 

II  aart,  24  Ull 

1 

ML 

m 

1 

MMM4 

lair  lariaF/laraH 

1 

ML 

1 

la 

WTH 

lair  a«ta47aartaa 
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Table  4.1.  MINOR  SCALE  experiment  list  (Continued). 


Tki<  littiitf  Ht  priitia  ]/}7/lttS 


■M  HIM  E>p«ri«*t  Titlf 

F»i 

TM 

leu 

bu 

Qu  M 

Hitt  tailtr  fiM  Oiit  T9  0itt  1 

1 

i 

7172  gr 

UU/3  Fall  kilt  3k*U«r 

21 

It 

1 

1 

1 

1 

1 

M. 

K 

1  It 

MNt4 

Kilf  Mitf/MM 

7I7S  If 

Ik7  Mtl  ShtUtr 

11 

It 

1 

1 

• 

• 

1 

1  It 

MW4 

Stal  tut  ctnr;  24  ikH 

7412  MM 

Tnt  If 

Ik7  Mtl  Stoltir 

21 

It 

1 

1 

• 

1 

1 

1  It 

MM4 

Sut  tnt  ctnr;  24  tKt 

7411  MM 

7in  If 

IK7  IMtl  SItItv 

43 

It 

1 

1 

• 

1 

1 

1  M 

MUM 

SM  kiM  entr;  24  ntn 

7*M  CM 

7111  If 

FMT-tM  lattlt  Trwdi 

21 

M 

1 

• 

1 

1 

■ 

1  It 

MNU 

M’LiI'lat.S'Mf 

7311  CM 

7I|]  If 

Fitr-tM  Itttli  Trnck 

» 

M 

1 

• 

1 

1 

1 

1  M 

MW4 

2l'lj3’lit.3'<ttt 

7312  CM 

7111  FM 

E-32  <««n 

7.3-21  It 

1 

1 

14 

14 

7 

K1 

» 

1  It 

2A)UM4 

In*  imcIm  1"  M> 

7321  CM 

71SI  FM 

Ktraittkjtt  Sttrtyt 

21 

It 

1 

1 

2 

2 

2 

KS 

O 

1  Ttf 

2IJUH4 

Itttr  it  druM 

Mil  m 

7131  FM 

ntroMtlUM  Stirtft 

11 

It 

1 

t 

2 

2 

2 

KS 

O 

1  Ttt 

lattr  It  Mm 

HU  M 

7132  FM 

WtroMUw  ItViM 

3 

M 

1 

1 

2 

2 

2 

Kl 

P 

1  M 

Itttr  It  trim 

MI2  M 

’133  FM 

ntriMtlMt*  StKM* 

Ml 

M 

1 

1 

t 

i 

1 

KS 

P 

1  M 

Itttr  it  kviit  pitn 

1121  m 

71S»FM 

fttrawtliM  StarMf 

TM 

M 

1 

1 

1 

1 

1 

KS 

o 

1  M 

■ptv  it  taritt  pittt 

jot  m 

7137  FM 

ntroMtliiM  Sttrift 

4M 

M 

1 

1 

1 

1 

1 

KS 

o 

1  It 

Itttr  it  Mill  pipn 

HM  M 

7171  FM 

litnM 

3 

•l 

• 

i 

1 

• 

1 

1  rtf 

2IJIM4 

OMSIFia  MST-TESr 

7171  FM 

MtMM 

4.3 

It 

1 

1 

• 

1 

1 

1  Tit 

2IJIHM 

CUSSlFia  Fni-TEST 

ms  m 

7in  FM 

MtMH 

1 

M 

1 

1 

1 

• 

1 

1  rn 

2W1MI4 

OMSIFID  FMT-TI3T 

HU  M 

7IH  FM 

TrKtM  Mlicli  1 

14.3 

M 

1 

I 

7 

7 

7 

KS 

K 

1  rtf 

2UIMI4 

cusirFin 

HM  M 

7111  FM 

TrKM  Mtclt  11 

14.3 

It 

1 

1 

II 

il 

13 

KS 

K 

1  Ttt 

3SMM4 

OMtlFIO 

Km  M 

TTNFR 

lint  nlffiyllnt  Mr 

31 

M 

1 

• 

1 

1 

1 

W. 

K 

1  It 

MOCTM 

I2S1  MM 

7211  FI 

lint  «tlm/llMt  Mr 

31 

It 

1 

1 

1 

I 

3 

M. 

» 

1  M 

3MCTI4 

1212  M 

TM  3*1  IwiM  Itrwtvf 

U 

It 

1 

7 

7 

7 

Ml 

» 

1  m 

21MM4 

Cttcrttt  ttractori  4 

1211  M 

! 

7271  SKI  itint  3  SMftir 

14.3 

« 

2 

1 

It 

It 

It 

KS 

m 

2  It 

23Mai4 

Itrttp  SttM  jtint  tnt 

1221  M 

7«N  MM  CMwitcitiai  IMtif 

II 

M 

1 

1 

1 

1 

1 

1  It 

W1M4 

2  FM  cpIiUtri 

1231  M 

.Ml  MM  CaMMicitiM  Steltar 

23 

M 

1 

I 

• 

• 

• 

1  It 

WIMM 

2  FM  CTlitnrt 

,  'Tst  m 
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Table  4.1.  MINOR  SCALE  experiment  list  (Continued). 


tUM  IfM  Titli 

741}  Nm  CatMicitlM  Sktltir 
7411  MM  VWJMU.  It 

7:h  cmw  itti  «wtf 
7:it  CMM  Nt)  sayfi 
TSK  CIM  liti  Sauft 
7S}I  DM  Skip  Stiilmid  fandi 
nil  MM  TIC  CIoM  niaioMMlofii 
nil  MM  TIC  Ln  Ltxl  luit 
ni}  MM  TIC  Milt  TraiMiltin 
n}i  MM  Mitt-utecn  n 
.431  MM  ISC  M  !•««  lackKittir 
nn  MM  KS  EipiriiMttr'l  M 

ms  MM  KS  HtrpMtkaa* 
nM  MM  KS  WtroHtkaTC 
IH7  MM  KS  Mtrgwthwf 
Km  MM  Ml  Optical  Siapamtlci 
8211  MM  MI  Stern  Oiapnntici 
KK  MM  Ml  fretKkaic  Ejecta 
8711  DIM  SOI  W  Traeeeiie.  inHcl 
S221  MW  KS  SeSrii  Csllectiae 
8231  MM  WKII  Saa4  Cslun/<iipl 
'231  MM  884.  Irtilicial  Ejntt 


Tkit  liitinp  Ht  prietN  3/27/inS 


Fti 

TM 

Icu 

Ecu 

Ckaa  tap 

Sapt  8ptt  lettar  Mu  tiet  TSI  Date  Itiarki 

SI 

Ne 

1 

1 

1 

• 

1 

1 

It 

uwe 

2  FIF  criintiri 

in 

•a 

r  14 

1 

41 

M 

41 

mv  stH 

1 

Me 

UIMI4 

Stti-«trii4;  3l'i}2' 

SI 

Me 

1 

1 

1 

1 

2 

MES  » 

1 

It 

28Mm4 

tair  7321 

ISI 

It 

1 

1 

1 

1 

2 

KM  Sell 

1 

It 

2kMVt4 

lev  7411 

3M 

M 

1 

1 

1 

1 

1 

1 

It 

2tMIVt4 

1  tiKtire  taupe 

SI 

It 

1 

1 

21 

21 

21 

MES  K 

1 

■t 

t4S{FI4 

1'  1  IS'  panel 

IIP 

1 

I  3 

1 

1 

• 

1 

It 

27JIMI4 

3  preitit  iitte 

It 

1 

T  I 

1 

1 

1 

1 

It 

27MM4 

014  Mtia  Fart 

It 

1 

T  1 

1 

1 

1 

1 

It 

nJIMM 

1  tarpeti  •  eantaie 

IM 

• 

• 

14 

14 

14 

Ml  M» 

1 

ta 

nuj4 

tacirl  1  If  katM 

ll 

1 

2 

4 

4 

1 

m  m 

1 

It 

2JIU4 

33, TS, 141, 223  GHt 

S-W 

It 

1 

1 

28 

28 

28 

KS  EF 

• 

It 

2k«n4 

Setpirt  ler  m. 

44 

44 

44 

KS  EF 

Stpptrt  ler  pmerur 

ISI 

It 

• 

1 

1 

1 

• 

• 

le 

Ttttarn  barrel 

in 

It 

1 

1 

1 

1 

1 

1 

ll 

Titberet  karril 

21 

It 

1 

1 

1 

1 

1 

1 

ta 

Tttitril  barrel 

11-73 

It 

1 

1  14 

1 

1 

1 

1 

Tee 

7SOT4 

Electa  at  teprii  ri4i|li 

11-73 

It 

1 

0  4 

1 

1 

1 

1 

Tee 

7SEFI4 

31  plettpripliT 

>}MI 

It 

1 

1 

1 

1 

1 

1 

It 

7SEFI4 

11  Ittliap  lalli 

11 

It 

1 

1 

7 

7 

7 

MI  Ell 

1 

ta 

22J1I4I4 

taceirer  brrir 

It 

1 

1 

1 

1 

1 

1 

Tee 

2JUII4 

3  Ia4iali/t  pa4i/14  pitl 

ism 

It 

1 

1 

1 

1 

1 

1 

ta 

27)ni4 

>}ni 

It 

• 

• 

1 

1 

1 

1 

ta 

SJIIM 

11  4t«tcn  ia  crater 

Table  4.1.  MINOR  SCALE  experiment  list  (Continued). 

Ihii  tlitinf  Nf  iriMH  1/27/tttS 


MM  fi^triMit  Ti<It  Mi  TM 

leu 

u  Cku  lu 

M*  iHo  lonttr  Ou  Out  TM  Oitt  Invtt 

1271  M* 

SI  Mrii  ItitititiM  .3-11  M 

1 

1 

1 

1 

1 

M 

21WM4 

4  ctKrttt  ttrn 

nil  M 

In  llti  CImI  M 

1 

1 

1 

1 

MS 

StH 

1 

M 

2W14 

Filttri  m  Inch  lirgn 

k:i  om 

lilti-llKtrtI  I«l*rT  M 

1 

1 

1 

1 

1 

M 

2UM4 

1  tircraft 

St:i  9M 

Hiithir  dvactiriiatin  M 

1 

12 

12 

12 

SSI  SiH 

1 

m 

IUCTI4 

llplOIIOfll 

S7H  M* 

Mitr,  frmr.  litt  Lint  22-2N  M 

1 

*1 

11 

11 

m 

ETl 

1 

■e 

inrai 

1M'|4M’  Ult  r-htl  3U 

1711  MK 

If-Itck  Irtt  Bttwritttti  13-IS  M 

1 

42 

42 

42 

IS 

ETI 

1 

No 

24JSI4 

II  ttitim 

1712  9M 

M*rtdi  StM  iMnriMnti  I3*t3l  Hi 

1 

31 

31 

SI 

ML 

EtI 

1 

M 

24JS14 

11  ttitigni 

1712  M 

SSI  Liitr  Ooflltr  Mix.  »  M 

1 

22 

22 

21 

ss 

SiH 

1 

HD 

2M01I4 

1714  M* 

TM  Strut  l-rir  M,S  M 

1 

1 

1 

4 

ML 

ETI 

1 

M 

iisEm 

»,SI 

17U  OM 

MI  knt  Cilcktr*  21,31  M 

1 

1 

1 

4 

ML 

ni 

1 

M 

iism 

2  hftt/lKitiUiSl.SI 

«7r  m 

MI  Ljur  MttoirtikT  M 

1  1 

n 

n 

1 

MI 

MU 

1 

M 

IIBTW 

Fur  liuri 

17M  9M 

Ml  If  If  Murptioi  »  M 

1 

7 

7 

1 

SlI 

Ell 

1 

M 

1231714 

1711  IM 

MSS  If  if  IttMUtiM  21,31  Mi 

1 

IS 

II 

11 

ML 

m 

1 

M 

2m«i4 

21,31 

1711  Ml 

ISI  SvfKt  Item,  nwti  2I,S1  M 

I  2 

1 

1 

1 

1 

M 

2IMII4 

21,31 

1713  Ml 

ML  Orif  MIh  31,31  Hi 

1 

21 

21 

21 

Ml 

MU 

1 

li 

23KT14 

21,31 

ni7  OK 

■S  Soil  OirKtiriiitiM  M 

1 

1 

1 

1 

1 

M 

USETH 

Soil  uitlu  II  fTKiiriar 

ril  Ml 

TM  Mur  lufu  13-131  It 

1 

tl 

II 

II 

ML 

ETI 

1 

M 

MwtM  in  1711 

nil  Ml 

TM  CtM  FUa  Riarncut  21,31  M 

1  T 

1 

1 

4 

ML 

ETI 

1 

Hi 

IIMVH 

21,31 

nn  OM 

Ml  Htliu  CoKUtrittu  27-221  Hi 

1 

1 

1 

41 

Ml 

TV 

1 

M 

2MVI4 

Ntl  In  bif/41  plKU 

1722  OM 

TM  Htloiraitf  21  M 

1 

« 

4 

4 

ML 

ETI 

1 

■o 

imm 

1722  OM 

IS  Flilirt  iMfU  21,31  M 

1 

1 

1 

4 

1 

It 

23KTI4 

4  l-hfMI 

1724  OM 

Soil  Scov  OurKttr.  M 

1 

1 

1 

1 

1 

III 

2MM4 

Mil  luoln  in  prKurior 

1731  OM 

Mfitiu  Fritnrt  lufu  21,31  M 

1 

1 

1 

• 

ML 

ETI 

1 

m 

4*  hifh;  4  itltionc 

in  m 

ISI  Ilira  Cutru  M 

1 

1 

1 

1 

M 

SMMfW 

TrunrMr  itlri  hotrl 
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Table  4.1.  MINOR  SCALE  experiment  list  (Continued). 

ftiii  llttlnf  Mt  iriMM  ]/27/11tS 

tM«  *fn  loiriMit  lilU  til  «!  IcM  Ecu  Ou  «U  •*»»  *•“  ™  •*** 


I7tl  MM  ISl  Taur  Cutru 

Ma 

1 

4 

• 

1 

1 

1  la 

ssmti 

Frteviar  loaar 

tIM  am  SMelNva  Oattca 

la 

1 

21 

1 

1 

1 

1  la 

SMCtun  aa  3  rttiilt 

mi  asm  HriMt  flatlet 

ii 

• 

fl 

» 

1 

I 

1  la 

1  riaaa 

nil  use  iwiai  Oatut 

la 

1 

1  1 

1 

1 

1 

1  la 

IIF-4 

IlN  ML  Frn  Fialt  Mrllut 

2-SM  U 

1 

• 

S3 

33 

33  ML  M 

1  la 

Saatli  rUiil 

3a 

sa 

34  Ml  M 

taat  rUiil 

33 

33 

33  ML  M 

aartk  ritiil 

31 

31 

31  ML  IT 

Uat  ritial 

II 

11 

11  ML  Mkar 
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Table  4.1.  MINOR  SCALE  experiment  list  (Cccluded). 
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SECTION  5 


CONSTRUCTION  AND  FIELDING  ACTIVITIES 
5.1  TESTBED  CONSTRUCTION. 

MINOR  SCALE  required  a  major  effort  to  field  the  178  technical  experi¬ 
ments  shown  In  Table  4.1.  There  were  a  total  of  213  external  cameras,  and  54  cam¬ 
eras  used  within  various  structures.  Appendix  I  gives  a  list  of  all  the  engineering 
drawings  that  support  MINOR  SCALE.  Seventy-five  dunnies  were  fielded  for  various 
experiments  by  the  Lovelace  Foundation.  Two  thousand  two  hundred  and  thirteen 
channels  of  Information  were  recorded  from  2,277  gauges  using  2,261  amplifiers. 

The  basic  testbed  design  was  finalized  during  the  suimner  of  1984  and 
earth  moving  operations  began  In  the  fall.  Three  airblast  radlals  which  were  con¬ 
structed  for  DIRECT  COURSE  were  reused  for  MINOR  SCALE  and  a  fourth  radial  (azimuth 
142®)  and  Instrumentation  park  were  added.  Existing  raods  were  improved  and  several 
new  ones  were  added.  A  reinforced  concrete  cable  crossing  was  constructed  on  WSMR 
Highway  Route  13.  During  January  1985,  above  average  rain  and  snowfall  on  the 
testbed  cuased  delays  which  were  made  up  by  working  70  hour  weeks  in  late  January 
and  February.  The  major  testbed  construction  and  Improvements  were  completed  in 
February  1985. 

Installation  of  diagnostic  airblast  gage  mounts  and  ground  motion  re¬ 
cording  stations  and  construction  of  the  ANFO  mixing  plant  began  in  March  and  were 
completed  in  late  May.  Emplacement  of  experiment  technical  camera  mounts  and  pedes¬ 
tals  began  In  April  and  scaffolding  for  diagnostic  shockwave  cameras  was  emplaced  in 
April -May  time  frame.  Optical  targets  for  diagnostic  and  experimenter  cameras  were 
Installed  In  early  time. 

The  ANFO  plant  was  started  in  March  (see  Figure  5.1)  and  completed  in 
May.  Initial  plant  start-up  problems  caused  a  one  week  delay  of  the  ANFO  delivery 
schedule  When  ANFO  loading  began,  a  temporary  system  of  weighing  the  trucks  was 
used  from  14-17  June.  A  single  axle  at  a  time  was  weighed  and  five  or  six  readings 
were  required.  After  installation  of  an  adequate  set  of  scales  on  18  June,  both 
methods  were  used  for  a  time  to  obtain  comparison  data  between  the  techniques. 
Table  5.1  provides  the  comparison  between  the  two  methods. 

The  Thermal  Radiation  Source  (TRS)  pit  liners  were  changed  from  wood 
frame  construction  to  steel  in  January  1985-  The  first  TRS  unit  was  shipped  from 
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Figure  5.1.  ANFO  plant  under  construction  showing  large  I  beams  and  timbers. 


Truck 

Number 

Table  5.1. 

Old  Scale 

Scale  comparison, 

Mew  Scale 

— XlOO 

1 

2 

17.16 

17.36 

-1.15 

3 

20.61 

20.67 

-0.29 

4 

20.08 

20.28 

-0.99 

5 

22.53 

22.06 

2.13 

6 

16.38 

16.93 

-3.25 

7 

15.17 

15.23 

-0.39 

8 

20.33 

20.03 

1.50 

AVERAGE 

-0.35% 

Kirtland  Air  Force  Base  (KAFB),  New  Mexico  to  test  site  1n  March.  The  first  27  hour 
TRS  countdown  was  conducted  on  15-16  May. 

Instrumentation  trailer  shelters  >»ere  started  in  April  and  completed  in 
early  May.  Three  hundred  ne',  digitizers  were  delivered  In  early  May,  200  in  late 
May,  and  the  last  100  were  delivered  in  early  June 


5.2  PRECURSEO  RADIAL. 

The  first  5  bags  for  the  precursed  radial  arrived  In  early  May.  The 
manufacture  of  the  last  bag  by  Sheldahl  was  completed  In  late  May  and  shipped  to  the 
test  site.  The  last  bag  arrived  the  week  of  3  June.  Placement  of  the  envelope 
tiedown  nails  was  started  the  week  of  3  June.  The  deployment  of  the  bags  started  at 
8  p.m.  on  25  June  and  completed  0630  shot  day  27  June  (see  Figure  5.2).  The  pro¬ 
cedures  for  deploying  the  bags  over  the  precursed  radial  are  shown  In  Appendix  J. 

5.3  CONSTRUCTION  OF  LARGE  SCALE  STRUCTURES. 

Among  the  major  fielding  efforts  were  the  construction  of  Norway  Valhall 
II  (Figure  5.3),  the  United  Kingdom  house  (Figures  5.4  and  5.5),  the  new  ANFU  plant 
(Figure  5.6),  the  ANFO  container  (Figure  5.7),  FEMA  key  worker  shelter  (Figure  5.8), 
and  backfilling  the  instrumentation  bunkers  and  Instrumentation  parks  (Figure  5.9). 

5.4  FIELDING  ACTIVITIES. 

The  Ballistic  Research  Laboratory  (BRL)  suffered  severe  damage  to  their 
gauges  as  a  result  of  the  lightning  storm  on  28  April  (see  Figures  5.10  and  5.11). 
a  total  of  61  gauges  (39  pressure  and  22  calorimeter)  were  lost.  BRL  had  sufficient 
spares  to  replace  the  pressure  gauges.  Twenty-five  calorimeters  were  obtained  from 
the  KAFB  TRS  Site  and  calibrated  by  BRL.  In  addition  to  the  gauges,  BRL  also  lost 
13  runs  of  20  pair  cable  on  the  east  radial.  All  cable  and  connectors  were  re¬ 
placed.  AEWES  suffered  damage  to  10  amplifiers  In  the  east  park  but  no  cable  damage 
was  found.  The  2  TRS  weather  stations  and  interconnecting  cable  were  damaged. 
Replacement  weather  stations  from  the  KAFB  TRS  Site  were  quickly  installed. 

In  early  May  New  Mexico  Tech  personnel  installed  the  field  unit,  re¬ 
corder  and  alarm  system  to  monitor  electrical  storm  activity  in  the  vicinity  of  the 
testbed.  The  alarm  system  consisted  of  a  flashing  red  light  which  was  later  changed 
to  a  siren.  The  completed  system  was  In  operation  the  week  of  3  June.  There  was  a 
severe  electrical  storm  in  the  testbed  area  at  1700  hours  12  June.  However,  there 
were  no  reports  of  damage  to  any  gauges. 

5.5  PRE  D-DAY  ACTIVITIES. 

The  Schedule  of  the  MINOR  SCALE  45  day  countdown  as  of  7  May  1985  is 
given  in  Table  5.2.  In  May  the  readiness  data  was  changed  from  13  June  to  25  June 
because  of  the  criticality  of  the  following  Items: 
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Figure  5.3.  Norway  Valhall  II  Experiment  17410  under  construction 
hemisphere  In  background. 


Figure  5.4.  Aerial  photograph  of  the  United  Kingdom  House  preshot 
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Date 
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D-45 

(11  May  1985) 
D-41 

D-40 

D-38 

D-31 

D-30 

D-28 

D-28 

D-27 


Figure  5.11.  Damage  to  cables  Inside  Instrumentation  trailer  at 
East  Instrumentation  Park  during  lightning  storm. 

a.  Construction. 

b.  Digital  Instrumentation  deliveries. 

c.  Weather  delays.  A  severe  thunderstorm  struck  the  testbed  over  the 
weekend  of  27-29  April  damaging  61  gauges. 

d.  Range  lockouts.  Coordination  with  WSMR-NR  showed  the  following 
schedule  of  events  that  would  Impact  MINOR  SCALE  construction  or 
experiment  placement  one  or  two  half-days  a  week. 

(1)  Navy  test,  April -May,  east-west  pattern,  lockout,  this  could 
change  to  a  north-south  pattern  and  result  1n  a  lockin  for 
personnel  on  the  testbed. 

(2)  Patriot,  April-June,  possible  lockout. 

(3)  Sgt  York,  May,  possible  lockout. 

The  mandatory  full  power  (MPF)  dry  run  scheduled  for  11  June  was  post¬ 
poned  to  12  June  because  of  high  winds  which  were  a  problem  to  the  TRS  units.  The 
MFP  was  conducted  with  a  zero  time  of  1110  hours.  The  countdown  was  exercised  from 


D-27 

D-22 

D-22 


0-20 

D-20 

0-18 

0-18 

0-18 

0-15 

0-15 

D-14 
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Table  5. 

2.  MINOR  SCALE  45  day  countdown. 

(Date:  7  May  1985) 

Date 

Scheduled 

Date 

Accomp1 1  shed 

Event 

Activity 

0-45 

(11  May  1985) 

Start  signal  dry  runs  on  request  by 
experimenter 

IE 

D-41 

Project  Officers  Meeting  (POM)  at 

1330  hrs 

TGD /Project 
Officers 

D-40 

TRS  collective  burn 

TRS/SAIC 

D-38 

TRS  collective  burns 

TRS/SAIC 

D-31 

Aerial  survey  flight 

PD 

0-30 

MINOR  SCALE  test  put  on  USMR  30  day 
schedule 

WSMR 

(NR-PO) 

0-28 

Coflinence  scheduled  dally  signal  dry 
runs 

IE 

0-28 

Start  observation  point  (OP) 
construct)  on 

TGE 

0-27 

Project  officers  Meeting  (POM)  at 

1330  hrs 

TGD/Project 

Officers 

0-27 

Test  observer  info  package  distributed 

PD 

0-22 

Complete  diagnostic  camera 
installation 

USMR 

0-22 

Verify  AMFO  plant  operational 

PD 

0-21 

Project  Officers  Meeting  (POM)  at 

1330  hrs.  Report  status  of  experi¬ 
ments  for  upcoming  mandatory  full 
participation  (MFP)  No.  1  to  TGD. 

TGD /Project 
Officers 

0-20 

Countdown  meeting  with  Range  Control 

TGO 

0-20 

Check  status  of  security  for  GZ 

TGSO 

0-18 

Deliver  main  booster  assembly  (MBA) 

PD 

0-18 

ANFO  loading  begins 

AFWL/NMERI 

0-18 

GZ  security  begins 

PD 

0-15 

Complete  technical  camera  Installation 

USMR/DRI 

0-15 

Project  Officers  Meeting  at  1300  hrs 
(MFP  procedures  review) 

TGD/TO/IE 

Project 

Officers 

0-14 

Conduct  MFP  No.  1  at  1000  hrs.  (TRS 

TGD 

hot  test,  aircraft  participation, 
pu11  flln  In  all  cameras) 
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Table  5.2.  MINOR  SCALE  45  day  countdown  (continued). 


Date 

Date 

Date 

Scheduled 

Accompl 1  shed 

Event 

Activity 

Scheduli 

D-13 

MFP  classified  film  review 

i 

! 

D-3 

D-12 

Project  Officers  Meeting  (MFP  debrief) 

TD /Project 

at  1330  hrs 

Officers 

D-3 

D-il 

Review  technical  film  coverage  with 

TD/WSHR/ 

experimenters 

Expermntr . 

D-3 

D-8 

Conduct  MPF  No.  2  at  1000  hrs  (if 
required).  (TRS  hot  test,  pull  film 

TGO 

D-2 

as  required). 

D-2 

D-7 

Project  Officers  Meeting  at  1330  hrs. 

TD/Project 

(ffP  debrief,  report  readiness  for 
dress  rehearsal). 

Officers 

D-2 

D-7 

MINOR  SCALE  put  on  7  day  schedule 

WSMR 

0-2 

(MR-PD) 

0-2 

D-7 

Start  McDonald  Ranch  protective 
measures 

TGE 

0-L 

D-7 

OP  construction  completed 

TGE 

D-S 

D-7 

Aerial  photos  (helicopter) 

PT/WSMR 

D-7 

Meteorology  detonation  (0900  i  1500)/ 

SNLA/ASL 

0-1 

MET  rocket  launch  (1200) 

0-: 

D-6 

Meteorology  detonation  (0900  S  1500)/ 

SNLA/ASL 

'  n- 

MET  rocket  launch  (1200) 

u 

1 

D-6 

Submit  status  of  OP  preparations 

PD 

i 

0-6 

Adjust  cameras  as  necessary  and  report 

WSMR/DRI/ 

!  0* 
(25  JurN 

readiness  of  cameras  to  TGD 

SNLA 

D-*- 

Of 

0-6 

NSMR  countdown  briefing  at  1000  hrs 

TGD 

D-5 

Meteorology  detonation  (0900  &  1500)/ 
MET  rocket  launch  (1200) 

SNLA/ASL 

D-v 

0-4 

Meteorology  detonation  (0900  4  1500)/ 

SNLA/ASL 

MET  rocket  launch  (1200) 

0- 

D-4 

Complete  ANFO  loading.  Report  charge 

PO 

D- 

readiness  to  TGD. 

D- 

0-3 

MINOR  SCALE  test  coded  in  USMR 

WSMR 

0 

scheduling  system 

D-3 

Dress  rehearsal  at  1000  hrs.  (TRS  hot 

TGD 

test/aircraft  participation). 

n 

C 
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Table  5.2.  MINOR  SCALE  45  day  countdown  (continued). 


Date 

Scheduled 

Date 

Accompi i shed 

Event 

Activity 

D-3 

Meteorology  detonation  (0958  4  1500)/ 
MET  rocket  launch  (1400) 

SNLA/ASL 

0-3 

Weather  evaluation 

TGD/TO/ 

SNLA 

D-3 

Project  Officers  Meeting  at  1330  hrs 
(dress  rehearsal  critique) 

TGD/Project 

Officers 

0-2 

Initiated  hellun  delivery 

PO 

0-2 

Weather  evaluation 

TGO/TO/ 

SNLA 

0-2 

0-2 

Project  Officers  Meeting  at  1330  hrs 
(experiment  status  to  TGD) 

TRS  fueling  starts 

TGD/Project 

Officers 

TRS/SAIC 

D-2 

Begin  bag  deployment 

PD/NMERI 

D-1 

Load  cameras 

WSMR/DRI/ 

SNLA 

D-1 

Meteorology  detonation  (0900  4  1500)/ 
MET  rocket  launch  (1200j 

SNLA/ASL 

D-1 

Hellun  trucks  arrive 

PD 

D-1 

TRS  liquid  oxygen  fill  (10  hrs) 

TRS/SAIC 

D-1 

Final  decision  on  event  status 

TGD/TO 

D-1 

Aerial  photos  (helicopter) 

PT/WSMR 

D-0 

(25  June  1985) 

Event  (see  event  countdown) 

D+1 

Aerial  photos  (helicopter 

PT/WSMR 

D+1 

Quick  Look  Meeting  (1030)/E4  hour 
report 

TGD/TO 

D+3 

Aerial  reconnaissance  flights 

PO 

D<-5 

Aerial  reconnaissance  flights 

PO 

D+6 

Begin  film  review 

TD/PT/PD 

D+7 

TRS  removal  starts 

TRS/SAIC 

D+10 

TRS  removal  starts 

TRS/SAIC 

D+25 

Complete  film  mailing 

WSMR 

D+40 

Gauge  mount  removal 

TGE/ 

WSMR  EOD 

D+45 

Precursor  Quick  Look  Meeting 

PD/TD 
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the  T-3  hour  point  through  T+1  minute.  Several  minor  problems  were  identified  with 
the  countdown  sequence  and  several  small  procedural  problems  were  encountered. 
These  were  resolved  prior  to  MFP  #2. 

a.  204  of  214  technical  cameras  were  operational  with  189  operating 
properly. 

b.  The  TAP  van  ran  well  except  for  a  couple  of  bad  monitors. 

c.  The  following  experiments  did  not  participate  because  of  minor 
problems:  1200-1202.  7300,  8704,  8708,  8719,  8720,  and  8990. 

d.  Most  of  the  experiments  that  participated  in  the  MFP  did  not  have 
all  data  channels  operating. 

e.  Of  the  five  precursor  camera  back  drops  (zebra  sails)  which  were 
raised,  one  was  torn  by  the  wind.  Damage  was  minor  and  the  sail  was 
repaired.  All  sails  were  later  reinforced  at  the  point  of  failure. 

f.  All  seven  TRS  units  operated. 

i^P  #2  was  scheduled  and  executed  on  17  June  1985.  Most  of  the  data 
channels  for  the  experiments  were  operational.  The  dress  rehearsal  occurred  on  22 
June  as  scheduled.  Winds  prevented  the  deployment  of  the  mylar  bags  on  23  and  24 
June.  Deployment  of  the  bags  started  at  2049  the  night  of  25  June  1985.  Two  bags 
were  completely  deployed  and  one  was  partially  deployed  the  evening  of  25.26  June. 
The  remaining  bags  were  deployed  the  evening  of  26-27  June. 


♦/-  1 
T-40f 
T-20i 
T-20» 
T-20 
T-16 
T-ia 
T-31- 
T-7I- 
T-7a 
T-6r 
T-6 


5.6  D-DAY  ACTIVITIES. 

5.6.1  Hold  Criteria. 

The  first  draft  of  the  Hold  Criteria  was  published  in  January  1985. 
After  a  thorough  review  by  the  appropriate  Headquarters,  DMA  personnel,  the  Field 
Command  staff  and  project  agencies  concerned,  the  final  criteria  and  procedures  were 
published  on  2  May  1985.  Appendix  K  contains  the  criteria  and  procedures. 

5.6.2  Event  Day  Countdown. 

The  MINOR  SCALE  countdown  schedule  is  given  in  Table  5.3.  Zero  time  was 
scheduled  to  be  1000  25  June  1985.  This  time  could  not  be  met  because  high  winds  on 
the  testbed  prevented  the  deployment  of  the  bags.  On  25  June  the  zero  time  was 
rescheduled  for  1000  hours  27  June.  At  T-150  minutes  (0730  27  June  1985)  the  Test 
Group  Director  placed  the  countdown  in  a  "hold"  status  in  order  that  the  filling  of 
the  bag  with  helium  could  be  completed  (see  Figure  5.12  for  aerial  view  at  T-150 
minutes)  and  becaues  weather  conditions  (focusing)  were  unsatisfactory.  The  T-150 
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Table  5.3.  MINOR  SCALE  countdown. 


*/-  TIME  EVE, NT _ 

T-40hrs  Begin  bag  deployment. 

T-20brs  HOLO  Point,  If  required. 

T-20hrs  Weather  S  OPSEC  evaluation. 

T-20hrs  Commence  TRS  fueling. 

T-16hrs  Begin  second  day  bag  deployment. 

T“10hrs  Internal  roadblocks  activated. 

T-3hPS  Commence  TRS  unit  checkout. 

T-7hrs  HOLO  Point,  If  required. 

T-7hrs  Commence  LOX  topoff. 

T-6hrs  Meteorology  Balloon  Launch. 

T-6hrs  Start  Signal  Cry  Runs  for  (WSMR  NR/OO. 

T-5hrs  Establish  conwunl cations  with  Range  Control. 

T-5hrs  Make  "GO"  decision  based  on  weather.  Announce  wind  sr“ed 
T-5hrs  Establish  communications  with  trailers  and  bunkers. 


WES  NPl  (  )  BRL  WP  (  )  WB  I  (  ) 

WES  NP2  (  )  Canada  (  )  WB  2  (  ) 

BRL  NP  (  )  BRL  SP  (  )  SB  1  (  ) 

NME.RI  (  )  £MA  (  )  S3  2  (  ) 

WES  E?  (  )  E3  I  (  ) 

BRL  E?  {  )  Tip  (  ) 


T-270m1n  Start  Signal  dry  runs  for  experimenters. 

T-240  HOLD  Point,  If  required. 

T-240  Commence  local  countdown  broadcast  on  the  hour.  Announce 
"T-4  hours".  Announce  wind  speed. 

T-240  Announce  "Commence  helium  fill". 


14  Jun  85 

activity 

NMERI 

TGO/TD 

tgo/to/od 

TRS/SAIC 

NMERI 

tgso 

TRS/SAIC 

TGD/T3 

TftS/SAIC 

USMR  ASL 

IE 

NET 

OPERATOR 

(NO) 

TGO/TO/NO 

NO 


IE 

TGO/TD 

NO 

PO 
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Table  5.3.  MINOR  SCALE  countdown  (continued). 


•*•/■  TIME 


EVENT 


T-210  Meteorology  ballooo  launch. 

T-210  Establish  connunlcatlons  with  all  sites  and  trailers 
(use  checkoff  list).  (Sites  will  respond  In  sequence. 


activity 

USMR  hSL 


Respond  with  *  _ _ 

Millers  Watch  (S260)  (  ) 

Rt  13  South  (5260)  (  ) 

6US  (ROSO)  (  ) 

GAP  (8020)  (  ) 

SNLA  (8620)  (  ) 

McDonald's  Ranch  (  ) 

WES  NPl  (  )  BRL  WP  (  ) 

WES  NP2  (  )  Canada  (  ) 

BRL  NP  (  )  BRL  SP  (  ) 

NMERI  (  )  EMA  (  ) 

WES  EP  (  ) 
BRL  EP  (  ) 


Is  on  the  air*) . 
Ata«  (8010) 


(  )  TRS 


Hilltop  (8010)  (  )  TIC  (8011)  (  ) 


Jim  (8010) 

DR  I 

LANL  (S300's) 
TIC  (8012) 

KB  1  (  ) 

WB  2  (  ) 

SB  I  (  ) 

SB  2  (  ) 

£B  I  (  ) 

T»P  (  ) 


(  )  T4F  (  ) 

(  )  WSMR  T4F  (  ) 
(  ) 

(  ) 

Ploss  Site  (  ) 
Worley  Site  (  ) 
Sail  Holst  Crew  (  ) 

R1  singer  Site  {  ) 


T-18C  Open  range  net.  Announce  *T-3  hours*.  Announce  wind  Speed.  NO 

T-178  Report  readiness  of  technical  cameras  to  Test  Control.  WSMR/DRI 

T-175  Kellun  fill  status  report  given  to  Test  Control.  PO/SAIC 

T-150  HOLD  Point,  If  required.  TGO/TD 

T-150  Coemience  TRS  unit  final  checkout.  TRS/SAIC 

T-ISO  Announce  *30  minute  warning  for  completion  of  signal  dry  runs*.  IE 

T-150  Make  *G0*  decision  based  on  weather  condltlons/Blast  Focusing.  TGO/TD 

Report  test  status  to  WSW  Range  Control . 

T-150  Experimenters  commence  clearing  the  testbed.  TGSO/ 

Project 

Officers 

T-126  Announce  *Meteorology  detonation  In  5  minutes*.  SNLA 

T-122  Announce  *Meteoro1ogy  detonation  In  1  minute*.  SNLA 

T-121  Meteorology  detonation  (10  second  countdown).  SNLA 

T-120  Announce  *T-2  hours*.  Announce  wind  speed  and  direction.  NO 

T-120  Helltaa  fill  status  report  given  to  Test  Control.  PO/SAIC 


♦/-  TIME 
t-120  Pho 


T-120  Am 
T-120  Es' 


T-110  In 
te 

T-105  Sa 
T-90  81 
T-90  He 
T-75  Ce 
T-75  A’ 
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Table  5.3.  MINOR  SCALE  countflown  icontmuea/. 

>/-  TIME  EVENT  _ ACTIVITY 

T-120  Phont  test  status  to  aircraft  staging  locations.  NO 

Socorro  (505)835-9973  (  )  Klrtland  AFB  AV  2a4-9070  (  ) 

Hollomon  AFB  AV  867-2209  (  )  Beale  AFB  AY  368-4114/2186  {  ) 

£1  Paso  Airport  (915)  524-7327/FTS;  572-7327  (  ) 

T-120  Announce  "Signal  dry  runs  are  now  complete*.  IE 

T-120  Establish  external  roadblocks.  USHR 

.Security 

T-110  Infona  Test  Control  that  expcrlieenter  personnel  clear  of  TGSO 

testbed.  Only  authorized  personnel  remln  on  testbed. 

T-IOS  Sail  hoist  decision  based  on  wind  conditions.  TGO/TGE 

T-90  Blast  focusing  report  made  to  Tect  Control.  SNLA 

T-90  Mel  lute  fill  status  report  given  to  Test  Control.  PO/SAlc 

T-75  Confirm  high  altitude  aircraft  status.  Beale  AFB  (AY  358-<l«)  NO 

T-75  All  parks  cleared  of  unauthorized  personnel.  TGSO 

T-70  Confirm  aircraft  status  at  Socorro  Airport,  El  Paso  Airport,  NO 

and  Hollomon  AFB  (Pass  current  testbed  weather). 

Socorro  (505)  835-9973  (  )  El  Paso  Airport  (915)52*-7327  (  ) 

FTS:  572-7327 

Hollomon  AY  867-2209  (  ) 

T-70  HSMR  00  departs  8790  camera  locations.  PT/HMSR  00 

T-66  Announce  "Meteorology  detonation  In  5  minutes*.  SNLA 

T-66  Meteorology  balloon  launch.  HSMR  ASL 

T-65  Final  readiness  check.  NO 

HES  NPl  (  )  BRL  wp  (  )  WB  1  (  )  PLOSS  SITE  (  ) 

HES  NP2  (  )  CANADA  {  )  H8  2  (  )  W3RLEY  SITE  {  ) 

BRL  NP  (  )  BRL  SP  (  )  SB  1  (  )  RISINGER  SITE  (  ) 

NMERI  (  )  EMA  (  )  SB  2  (  )  SAIL  HOIST  CREH  (  ) 

HES  EP  (  )  EB  1  (  ) 

BRL  EP  (  )  T»F  (  ) 

T-62  HOLD  Point,  If  required.  TGD/TD 
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Table  5.3.  MINOR  SCALE  countdown  (continued). 


•*•/■  TIME 
T-62 
T-61 
T-60 

T-60 

T-60 

T-6C 


T-55 

T-55 

T-55 

T-55 

T-51 

T-50 

T-50 

T-46 

T-45 

T-45 

T-45 

T-45 


EVENT _ _ _ ACTIVITY 

Announce  *Meteoro1o^  detonation  in  1  minute*.  SNLA 

Meteorology  detonation  (10  sec  countdowi).  SNLA 

Announce  *T-1  hour*.  Comaence  countdown  on  range  net  in  NO 

10  minute  intervals.  Announce  wind  speed  and  direction. 

Report  TRS  readiness  status.  TRS/SAIC 

Uncover  WSM(  classified  e.:periments.  NSMR-TE 


iLzJ. 

T-42 

T-40 

T-35 

T-35 

T-30 

T-30 


Final  readiness  check.  Respond  with  *  NO 

is  ready  for  the  event.* 


Millers  Watch  (5260) 

(") 

Atom  (8010) 

(-) 

TIC  (8012) 

(  ) 

Rt  13  South  (5260) 

(') 

Hilltop  (8010)  (") 

TRS 

(-) 

GUS  (8050) 

(^) 

Jim  (8010) 

(-) 

TIC  (8011) 

(-) 

GAP  (8020) 

(^) 

EMA 

(0 

T»F 

(-) 

SNLA  (8620) 
McDonald's  Ranch 

(-) 

Ok  I 

(0 

WSMR  TAP 

(-) 

(  ) 

LANL  (5300* s) 

(') 

Admin  External 

{-) 

Ploss  Site 

Sail  Hoist  Crew 

(') 

Worley  Site 

(^ 

Risinger  Site 

(0 

t-30 

T-30 

T-25 

T-25 


PMS  aircraft  launch. 

Heliue  status  report  given  to  Test  Control. 

Begin  switch  to  helium  reserve  tanks. 

Announce  "Commence  radar  avoidance  around  testbed  until 
T-20  min.* 

Surface  wind  report  to  TGO.  Net  operator  announces  conditions. 

Announce  *T-S0  minutes*.  Announce  wind  speed  and  direction. 

Arming  party  enters  testbed. 

Blast  focusing  report  made  to  Test  Control. 

HOLD  Point,  If  required. 

Complete  switch  to  helium  reserve  tanks. 

TRS/WSMR/SAtC/Traller/Bunker  Operators  and  sail  hoist  crew 
depart  testbed. 

Request  permission  from  Range  Control  to  am  charge. 


PMS 

T-24 

PO/SAIC  1 

T-20 

1 

PO/SAIC 

i  T-20 

NO 

T-19 

WSMR  ASL/ 

snla/trs 

T-18 

1 

1 

MO 

T-16 

SNLA/NSWC 

T-15 

SNLA 

T-15 

TGO/TO 

T-lS 

PO/SAIC 

TRS/WSMR/ 

SAIC 

NO 

_ EV 

Helium 

Announi 

UB57  a 

Report 

HOLD  P 

Announ 

RF-4  a 

Aming 

Author 

Helltm 

Report 
to  Til 

Confl 

Annou 

Lift 

Confl 
(AV  2 

Conf 
(AV  : 

He1i> 

HOLD 

Conf 

Mann 

with 

SNLA 
EMA 
DR  I 
TRS 
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Table  5.3.  MINOR  SCALE  countdown  (continued). 


♦/.  TIME  EVENT 

ACTIVITY 

T-A2 

Hellun  status  report  given  to  Test  Control.. 

PO/SAIC 

T-40 

Announce  *T-40  minutes*. 

NO 

T-35 

WBS7  aircraft  launch. 

NASA 

T-3S 

Report  "Testbed  Is  clear  except  for  arming/ safety  party*. 

TGSO 

T-30 

HOLD  Point,  If  required. 

TGS/77) 

T-30 

Announce  *T-30  minutes*. 

NO 

T-30 

RF-4  aircraft  launch. 

OSMC 

T-30 

Arming  party  requests  permission  from  T60  to  arm  charge. 

SNLA/NSWC 

T-30 

Authorize  arming  of  charge. 

TGO 

T-25 

Helium  status  report  given  to  Test  Control. 

PO/SAIC 

T-2S 

Report  arming  complete.  Arming  party  departs  6Z  and  returns 
to  TiF  van.  Notify  Rang*  Control. 

SNIA/NSHC/ 

NO 

T-24 

Confirm  PMS  aircraft  Is  In  holding  orbit. 

Cherokee/NO 

T-20 

Announce  'T-EO  minutes*. 

NO 

T-20 

Lift  radar  avoidance  around  testbed. 

USMR-NR 

T-19 

Confirm  aircraft  status  at  Kirtland  AFB  (F-14  and  F-4C) 

(AV  244-9070). 

NO 

T-18 

Confirm  high  altitude  aircraft  status  at  Beal*  AFB 
(AV  368-4114/2186). 

NO 

T-16 

Helium  status  report  given  to  Test  Control. 

PO/SAIC 

T-15 

HOLD  Point,  if  required. 

TGO/TO 

T-15 

Confirm  RF-4  and  HB57  aircraft  are  In  holding  orbit. 

Cherokee/NO 

T-15 

Manned  station  personnel  accountability  check.  Respond 
with  “All  oersonnel  at  are  In  position.* 

NO 

SNLA  (8620)  (  ) 
EMA  (  ) 
ORI  (  ) 
TRS  (  ) 


Plow  sit*  (  ) 
»orl«y  Sit*  (  ) 
Rlsln5*p  Sit*  (  j 


TIC  (8011)  (  ) 

PMS  A1pcr«ft  (  ) 
TIP  (  ) 

WSMR  T4F  (  ) 
Adnln  External  (  ) 
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Table  5.3.  MINOR  SCALE  countdown  {continued). 


♦/-  TIME  EVEHT _ ACTIVm 


T-12 

Report  testbed  status  to  Range  Control .  Confine  range  *GREEN*. 

NO 

T-IO 

Announce  *T-10  minutes*.  Begin  countdown  announcements  at 

1  minute  Intervals. 

NO 

T-10 

Helium  status  report  given  to  Test  Control. 

PD/SAIC 

T-9 

Announce  “T-9  minutes*. 

NO 

T-8 

Announce  *T-8  minutes*. 

NO 

T-7 

Announce  “T-7  minutes*. 

NO 

T-7 

Announce  “Meteorologjr  detonation  In  5  minutes*. 

sm.A 

T-6 

Announce  *T-6  minutes*. 

NO 

T-« 

Request  permission  from  Test  Control  to  ready  firing  panel. 

SNLA 

T-6 

Direct  "Ready  tbe  firing  panel*. 

NO 

T-6 

Helium  status  report  given  to  TAF. 

PO/SAIC 

T-6 

Surface  wind  report  to  TIF. 

TRS 

T-6 

Confirm  range  green. 

NO 

T-5 

HOLD  Point,  if  required. 

TGD/TD 

T-5 

Announce  *T-5  minutes*.  Final  TAF  sequencing  begins. 

NO 

T-5 

Establish  ready-hold  communications  with  NR. 

TD 

T-5 

Confirm  firing  panel  ready.  Arming  Complete. 

TO 

T-4 

Announce  *T-4  minutes*. 

NO 

T-3 

Announce  *T-3  minutes*. 

NO 

T-3 

Turn  off  tethersonde  transmissions. 

snla 

T-2.5 

Start  recorders. 

TAF 

T-2.5 

Ignite  TRS  burners. 

TRS  TO 

T-2 

Announce  “T-2  minutes*. 

NO 

T-2 

Meteorology  Detonation  (NO  countdown). 

SNLA 
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activity 

.  NO 

■ 

<  NO 

( 

PO/SAIC 
NO 
i  NO 
c  NO 
(  SNLA 
1  NO 
:  SNLA 
NO 

PO/SAIC 

trs 

NO 

TSO/TD 

NO 

TO 

TO 

NO 

NO 

SNLA 

'AF 

*RS  TO 
'-<0 
SNLA 


Table  5.3.  MINOR  SCALE  countdown  (continued). 

*/-  time  event _ ACTIVITY 

T-90s«c  Announce  “T-90sec.“  NO 

T-75s«c  Announce  "Turn  off  power  to  hellim  system.”  NO 

T-70sec  TRS  pressurization.  71^3 

T-6Ssec  Confirm  helium  system  deenergized.  PO/SAIC 

T-60sec  Announce  "1-60  seconds".  Start  10  second  countdown  Intervals.  NO 
T-SOsec  Announce  "T-SO  seconds".  NO 

T-4Ssec  Confirm  high  voltage.  TO 

T-40sec  Announce  "T-40  seconds".  NO 

T-30sec  Announce  "T-30  seconds".  NQ 

T-20sec  Announce  "T-20  seconds”.  NO 

T-lOsec  Announce  "T-10  seconds".  NO 

T-5sec  Announce  "5".  NO 

T-4sec  Announce  "4".  NO 

T-3sec  Announce  "3".  NO 

T-Zsec  Announce  "2".  NO 

T-lsec  Announce  "1".  NO 

T-0  DETONATE  CHARGE.  T»F 

T+30sec  Announce  "T+30  seconds".  NO 

T+30sec  Safe  firing  system.  SNLA 

T*3lsec  ORI  reports  status.  ORI 

T*40sec  Announce  "T+40  seconds".  NO 

T+50sec  Announce  "T+50  seconds*.  NO 

T^SOsec  Announce  "T+l  minute".  NO 

T^^lmln  Meteorology  balloon  launch.  Turn  on  tethersonde. 


WSW  ASL/ 
SNLA 


Table  5.3.  MINOR  SCALE  countdown  (continued). 


time 


EVENT 


activity 


T+1 

T+1 

T*1 

T*2 

T*2 

T*2 


Report  saflng  of  firing  system. 

Commence  Phase  1  reentry  from  T4F  park. 

Notify  ASL  to  launch  meteorology  rocket. 
Announce  ■T+2  minutes".  Terminate  range  count. 


T4F 

TGSO 

NO/SNLA 

NO 


Report  test  execution  and  safe  firing  system  to  Range  Control.  TGO 


Manned  station  personnel  accountability  check. 


NO 


Millers  Watch  (5620) 

( 

) 

Atom  (8010) 

( 

) 

•res 

( 

) 

Rt  13  South  (5260) 

( 

) 

HllUoo  ($010) 

( 

) 

TIC  (8011) 

( 

) 

GUS  (8050) 

( 

) 

JIM  (8010) 

( 

) 

T4F 

( 

) 

GAP  (8020) 

( 

) 

OR  I 

( 

) 

WSMR  TIF 

( 

) 

SNLA  (3620) 

( 

) 

LANL  (5300* s) 

( 

) 

McDonald's  Ranch 

( 

) 

TIC  (8012) 

( 

) 

T+3 

T*3 

T+4 

T*5 

T+10 

T+15 

T+30 

T+30 

T*60 

T+60 

T^go 

T*Ahr 


Direct  Phase  II  reentry  party  to  proceed  to  staging  areas. 

Notify  aircraft  (F-I4  and  F-4C)  at  Klrtland  AF8  of  event 
execution.  (AV  244-9070) 

Notify  high  altitude  aircraft  of  event  detonation 
(AV  368-4114/2186). 

Reset  halon  fire  protection  systems. 


Commence  Phase  II  reentry. 

Safety  party  reports  progress. 

Report  to  WSMR  Range  Control  testbed  safe  and  security 
controls  are  being  established. 

Set  internal  roadblocks/lift  external  roadblocks. 

Commence  Phase  lit  reentry. 

Press  proceeds  to  Admin  Park. 


Press  Interview. 

Lift  Internal  roadblocks. 


Commence  Phase  IV  reentry. 


TGSO 

NO 

NO 

Trailer 

Oprs 

TGSO 

TGSS 

NO 


TGSO/USMR 

Security/NO 

TGSO 

ONA/WSMR 

PAO 

T80 

TGSO 


♦f-  TIME 
T+4hr  Clo* 
T*6hr  Quit 

T-t-24hr  24 
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Table  5.3.  MINOR  SCALE  countdown  (continued). 


♦/-  TIME 


EVENT 


ACTIVITY 


T+4hr 

Close  Range  Net. 

NO 

T-t-6hr 

Quick  Look  Reports. 

Project 

Officers 

T+24hr 

24  hour  report. 

TGO/TO 

Figure  5.12.  MINOR  SCALE  GZ  at  T-60  minutes,  27  June  1985. 
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Figure  5.12.  „„ 


countdown  was  resumed  at  0930.  The  new  zero  time  of  1200  noon.  At  1055  there  was 
trouble  with  bag  1  and  hold  was  called  till  1110.  The  countdown  was  restarted  at 
that  time  (T-65  minutes).  At  1136  (T-24  minutes)  dust  devils  destroyed  bags  1  and 
8.  At  T-20  minutes  (1155),  there  was  a  5  minute  hold  because  of  a  helium  truck 
disconnect  problem.  The  countdown  was  resumed  at  1200  with  a  1220  zero  time.  The 
detonation  took  place  at  1220  *  0.031  seconds.  Figure  5.13  and  5.14  show  the 
detonation.  The  pressure  was  857.93  pascals,  the  temperature  +24.8'‘C,  dew  point 
+7.2*C  and  ambient  soundspeed  1161  ft/ sec.  The  H+24  hour  report  of  the  event  is 
contained  in  Appendix  L. 

5.6.3  Hel ium  Bags. 

The  helium  bags  were  deployed  as  shown  in  Table  5.4.  Appendix  J  gives 
the  procedures  used  in  deploying  the  bags  and  Appendix  M  gives  the  helium  bags  probe 
data. 

5.6.4  Reentry  Plan. 

Appendix  N  is  the  reentry  plan  for  MINOR  SCALE.  There  were  four  phases 
for  the  reentry. 

Phase  1  was  the  safety  sweep  of  the  testbed  imnediately  after  the  shot. 
Four  hazards  were  of  concern:  explosives,  TRS,  high  pressure  helium,  and  experiment 
radioactive  sources.  Included  in  this  phase  was  the  air  sampling  team  and  the 
staging  of  security  forces. 

Phase  II  was  the  establishment  of  security  safeguards/control s  for  the 
classified  experiments,  manning  of  the  instrumentation  parks  and  bunkers,  and  the 
recovery  of  classified  technical  film.  This  phase  cooMenced  when  the  testbed  had 
been  declared  safe. 

Phase  III  contained  "Other  Priority  Activity"  which  occurred  as  soon  as 
security  controls  were  established.  These  other  activities  include  precursor  radial 
recovery,  VIP  tour,  installation  of  road  barriers,  and  diagnostic  film  recovery. 

The  reentry  Phase  IV  was  for  all  other  experimenters,  photographers  and 
other  support  personnel  requiring  testbed  access.  Access  control  was  relinquished 
at  this  time.  Internal  roadblocks  were  lifted  as  Phase  lY  conmenced.  In  Phase  IV 
access  to  the  testbed  could  be  made  by  any  ruute.  However,  ^  vehicles  were  parked 
outside  of  the  established  barricades  around  sensitive  areas. 


91 


Figure  5.14.  MINOR  SCALE  ejecta 


Table  5.4.  MINOR  SCALE  bag  time  line. 


Start  deploying  Bag  2 

Finish  deploying  Bag  2 

Start  deploying  Bag  1 

Finish  deploying  Bag  1 

Start  deploying  Bag  3 

Finish  deploying  Bag  3 

Bag  3  deployment  halted  by  wind  (delay) 

Resume  deploying  Bag  3 

S*-art  deploying  Bag  4 

Finish  Qtploying  Bag  3 

Finish  deploying  Bag  4 

Start  deploying  Bag  6 

Start  deploying  Bag  8 

Finish  deploying  Bag  6 

Start  deploying  Bag  5 

Finish  deploying  Bag  8 

Start  deploying  Bag  7 

Finish  deploying  Bag  5 

Finish  deploying  Bag  7 

Helium  checkout  NMERI/SAIC 

Start  helium  flow  into  Bag  1 

Helium  flow  started  into  all  bags 

Original  zero  time 

All  bags  nominally  full 

Switch  over  to  helium  skids 

Dust  devils  destroy  Bags  148 

Test  execution 


2049  25  June  1985  Tuesday 

2251 

2325 

0115  26  June  1985  Wednesday 

0308 
0308 
0406 
2100 
2110 
circa  2230 
circa  2305 
2325 

2355  26  June  1985 

0110  27  June  Thursday 

circa  0155 
0200 
0355 
0435 
0630 
0800 
0920 
0931 
1000 
1053 
1134 
1136 

1220  27  June  1985 


nng  Phd 
scperimf 
-ocuinent 

ptical 


iday 


During  Phase  IV  the  following  major  activities  were  conducted: 

-  Experiment  Recovery. 

-  Documentary  and  Motion  Picture  Photography. 

-  Optical  Instrumentation  Film  Recovery. 
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ACRONYMS  AND  ABBREVIATIONS 


APPENDIX  A 

km  1 

ACRONYMS  AND 

ABBREVIATIONS 

1 

KT  1 

kV 

AFWL 

Air  Force  Weapons  Laboratory 

EQD 

explosive  ordnance  disposal  ! 

LANL 

AGL 

above  ground  level 

EPA 

Environmental  Protection  Agency 

LCDR 

ANFO 

ammonium  nitrate  fuel  oil 

Exp 

experiment 

LOX 

ASL 

Atmospheric  Sciences  Laboratory 

FC 

Field  Command 

1  ™ 

BMO 

Ballistic  Missile  Office,  USAF 

FCA 

FCDNA  Acquisition  Office 

MBA 

BFEC 

Bendix  Field  Engineering 

FCOC 

flexible  confined  detonating  cord 

MCO 

Corporation 

FCDNA 

Field  Command,  Defense  Nuclear 

met 

BIS 

booster  initiation  system 

Agency 

MFP 

BMO 

US  AniQ^  Ballistic  Missile  Defense 

FE 

facility  engineer 

mg 

Command 

FEMA 

Federal  Emergency  Management 

MICOM 

BRL 

Ballistic  Research  Laboratory 

Agency 

nln 

CAN 

Canada 

FET 

foreign  equipment  tests 

M4C 

CERF 

Civil  Engineering  Research 

FlOU 

fiducial  (signal) 

Facility 

FR 

French 

-MV 

Cl 

Curie 

MX 

FR6 

Federal  Republ ic  of  Germany 

Cl 

Counter  Intelligence 

GBL 

GB  Laboratories,  Inc. 

N 

CSL 

Chemical  Systems  Laboratory 

GZ 

ground  zero 

1  NCEL 

DOST 

Deputy  Director  Science  i 

I 

Technology 

HATS 

hardened  tactical  shelter 

i  NCO 

1 

DNA 

Defense  Nuclear  Agency 

HDL 

Harry  Diamond  Laboratories 

NOR 

DoO 

Department  of  Defense 

He 

helium 

NM 

DOE 

Department  of  Energy 

HE 

high  explosive 

NMERI 

ORES 

Defense  Research  Establishment^ 

IfiL 

hardened  mobile  launcher 

Suffield 

HOB 

height  of  burst 

NO 

DYM 

Oynatron 

Hr 

hour 

NOSC 

E 

East 

HO 

headquarters 

NR 

EA 

environmental  assessment 

HV 

high  voltage 

NRP 

EBN 

exploding  bridgewire 

I  Cam 

Internal  cameras 

NSWC 

EDL 

engineering  drawing  list 

IE 

instrumentation  engineer 

NTS 

EMP 

electromagnetic  pulse 

ISI 

Information  Science,  Inc. 

OD 

ENMU 

Eastern  New  Mexico  University, 

KAFB 

Kirtland  Air  Force  Base 

OP 

Portal  es 

KCF/H 

thousand  cubic  feet/hour 

OPSEl 

E  Cam 

external  cameras 

OR 

km  knometer 

KT  kilo  ton 

kV  kilovolts 

LANL  Los  Alamos  National  Laboratory 
LCOR  Lt  Commander,  USM 

LOX  liquid  oxygen 

m  mini 

MBA  main  booster  assembly 

MCO  master  countdown 

met  meterological 

MFP  mandatory  full  participation 

mg  milligrams 

MICOM  US  Army  Missile  Command 

min  minutes 

tttC  Martin-Marietta  Corp. 

■  MV  millivolts 

MX  missile  X 

M  North 

NCEL  Naval  Civil  Engineering 
Laboratory 

NCO  noncommissioned  officer 

nor  Norway 

NM  New  Mexico 

NMERI  Mew  Mexico  Engineering  Research 

Instl  tute 

NO  net  operator 

NOSC  Naval  Ocean  Systems  Center 

NR  national  range 

NRP  national  range  programs 

NSWC  Naval  Surface  Weapons  Center 

NTS  Nevada  Test  Site 

00  operations  directives 

OP  observation  point 

OPSEC  operational  security 

OR  operations  requirement 


OSHA  Occupational  Safety  and  Health 
Administration 

PA  program  analyst 

PAO  public  affairs  officer 

PD  program  director 

PHETS  permanent  high  explosive  test 
site 

PMS  particle  measurement  systems 

POM  project  officer  meeting 

POR  project  officer  report 

ppm  parts  per  million 

pps  pul ses  per  second 

psl  pounds  per  square  Inch 

PVC  polyvinylchloride 

R  roentgen 

S  South 

SAIC  Science  Applications, 
International  Corp. 

SEA  Scientific  and  Engineering 
Associates 

sec  seconds 

SF  sulfur  hexafluoride 

SNLA  Sandia  National  Laboratories, 
Albuquerque 

SO  safety  officer 

SOP  standard  operating  procedure 

SRC  Stallion  Range  Center 

SRII  Stanford  Research  Institute, 
International 

SSI  Scientific  Service.  Inc. 

SWED  Sweden 

T  time 

TO  technical  director 

TER  test  execution  report 

TERA  Terminal  Effects  Research  and 
Analysis 
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T«F 

timing  and  firing 

TSP 

twisted  shielded  part 

TOO 

test  group  director 

TSP 

technical  support  plan 

TGE 

test  group  engineer 

UK 

United  Kingdom 

TGS 

test  group  staff 

US 

United  States 

TGSO 

test  group  security  officer 

USMC 

United  States  Marine  Corp 

TGSO 

test  group  safety  officer 

V 

volts 

TIC 

Technology  International 

VIP 

very  Important  persons 

Tin 

Corporation 

team 

W 

WES 

West 

Waterways  Experiment  Station 

TOADS 

TRI 

TRS 

time  of  arrival  diagnostic  system 
Tech.  Reps.,  Inc. 

thermal  radiation  source 

WSMR 

White  Sands  Missile  Range 
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APPENDIX  B 

OPERATION  REQUIREMENT  AND  OPERATIONS  DIRECTIVES 


OR  963 IS 

MINOR  SCALE  Event 

00  963 ISA 

4,800  Ton  AHFD  Event 

00  963158 

Laser  Test 

OD  96315C 

ANFO  Mix  and  Loading 

OD  96315D 

Ground  Shock 

OD  9631 SO 

Project  Tests 

OD  96316A 

Aircraft  Flights 
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Universal  Documentation  System 

N  C  SCRIES 

(PR06RAH  SHORT  TITLE) 

Operations  Directive 

No._lllLll_ 

OR  TEST 

DESiei<ATOR(S)  TEST  TITLE 

None  4,800  Ton  ANFO  Event 


The  support  plan  In  th1$  00  Is  based  on  the  capability  of  the  Range  to 
provide  support  indicated,  subject  to  availability  when  scheduled. 


iw  Project  Engineer 


FOR  THE  COMMAHOBl: 


678-4177 
leiephone  No. 


S#lnf5E-^ 


5Chn|^«l  Director,  HR 


THIS  OOCtWCNT  IS  CAIICaLED  WHEN  NOT  SCHEDULED  MITNIN  A  TW-TEM  PERIOD 


"  SANDS  MSSILE  RANGE 

NEW  MEXICO 


STKWS-NII-P  Form  4«-n 
1  V;ir  44 
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ON  00 


00  NO:  9631SA 

paragraph  10?0 


OISTRtaUTKM 


REVISION  NO; 


AA . 1 

AFC  .  .  . . 0 


Ur  TES1 - 

_ DESIGNATCIR(S):  None 

AIR  FORCE 

AD-RUC . I 


HSHM-MHC-PR 
ASNC-THS.  . 
DELAS-DP  . 
IS-G  .  .  . 
NR-AO  .  .  . 
NR-CE  .  .  . 
NR-CF  .  .  . 
NR-CR  .  .  . 
NR-O  .  .  . 
NR-CS  .  .  . 
NR-CS.OW  . 
NR-PD  .  .  . 
NR-PR  ,  .  . 
PL-P.  .  .  . 
DP-F.  .  .  . 
SO  .... 


1 

9 

1 

4 

5 
0 
1 

6 
6 
2 
1 
3 
1 
0 
1 
1 


65fiST6/RUM 

HAFB,  NH  88330  . 1 

6S86  TS/DOS 

HAFB.  NM  88330  . 0 


Armt  Oiv 

ATTN;  AO-TZP,  Eqlln  AFB, 

FL  32542  . 0 

Field  ConAAnd,  DNA . 

ATTN:  FCTOO 

Klrtland  AFB,  NM  87115-5000.  .  5 


TE 


0 


NOHTS 


0 


TmaTOmtir  ■  i^u-bekl  u-oi^ttg 


ff>T ! '  jrffTmT«-r»r  i  m-frfrrrt 


NOTE.*  The  follovin^  provide  cieeeificetion  level  and  doen- 
grading  instructions. 

1.  CONFIDENTIAL  Of,  FCTOU,  30  Apr  85,  subject:  Classified 
File  from  HFP. 

2.  Ltr,  FCTOU,  1  Hoy  85,  eubjecti  Hiaelon  Classified 
Optical  Instrunentation  Film. 


PMTB  2  of 

snws  IfK-P  Peca  16 

1  (far  79 


mnaiAL  iamce  uscis 

HAMMOOK 


PIITVT0U3  remons  or  wis  row  A«r  oBaounr 
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963  ISA 

COS 

PARA 

OPERATIONS  DIRECTIVE 


MVISIOH  HO: 
OH  TtST 
DESICNATOXS) 


None 


1100 


PROGR/Vt  ANO  TEST  INFORKATION 


4.  Proqratn  Information 

(1)  User:  Defense  Muclesr  Agency. 

(2)  Sponsor:  NR-P,  telephone,  678-1622. 

(3)  Priority:  3. 
b.  Test  Information 


(1)  User  Test  Conductor:  Maj.  Michael  G.  Evinrude,  Field  Coiwiand,  ONA 
telephone  579-4183. 

(2)  User  Control  Point:  Admin  Park,  Permanent  High  Explosive  Test  Site, 
telephone  679-4183. 


(3)  Range  Control  Point:  Stallion,  Console  11,  telephone  679-4430. 

(4)  OR  Test  Oesignator/OD  Comparison 


TEST  DESIGNATOR 

00 

Test  Title 

None 

96315A 

4,800  Ton  ANFO  Event 

9631SB 

Laser  Test 

9631SC 

ANFO  Mix  and  Loading 

963150 

Ground  Checks 

963 15E 

Project  Tests 

(5)  Test  Description:  MINOR  SCALE  will  be  a  high  explosive  (HE)  event 
designed  to  provide  a  blast,  thermal  and  shock  wvironment  for  Department  of 
Defense  (000),  US  Government  agencies  ’and  foreign  government  sponsored  target 
response  experiments.  For  selected  experiments,  eight  Thermal  Radiation 
Sources  (TRS)  placed  at  varying  distances  from  ground  zero  (GZ)  will  augment 
the  blast  and  shock  environment  providing  thermal  radiation.  The  TRS  will 
operate  just  prior  to  the  main  detonation.  Execution  is  currently  scheduled 
for  25  June  1985.  MINOR  SCALE  will  detonate  4,800  tons  of  armionitxii  nitrate 
and  fuel  oil  (ANFO)' placed  at  ground  level.  Target  response  experiments  will 
be  Included  In  this  test.  Test  objectives  are  to: 

(a)  Record  blast  and  shock  environment. 

(b)  Record  damage  to  weapons,  shelters  and  systems. 
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PTEWS-KH-P  sop  70- 10c 


00  NO:  96315A 


ROAO  BUOCk 


«EV  HO; _ 

TIST  DOIGMTCR;  Ner>* 


I 

I 


4)  Prov i 
Mgh  pT-esi 

(b)  Pi'O'' 

formattor' 

ground  CO 

A  point  t 
in  the  ^0 
and  Firin 

The  Slal  ' 

An  0utd0( 

Telephonj 

j  METEOROL'' 

I  Forecast. 

1  (1) 

I  forecast 


(Z)  fo' 

electric 

throuqn 

Observaj 

(1) 

a)  »  I 
>arF  t'j 
admini  I 

(b)  A-j 


j.-R-r  fo< 


KO  ;  . 

"-9r!TTI - 

-OS 

FAAA 

2100 


2700 

a. 

b. 

c. 

d. 

3200 

a. 


b. 


OPERATIONS  DIRECTIVE 


a.y»igy  w: 


01  riST 
Pi;lOiATO«<Sl  : 


None 


NEASUREHENTS  AW  DATA 
F i*ed  Cimern 

(1)  SUes/AssIqnments:  See  paues  oF  thlj  doccjaent  beqfnninq  with  pane  B-1. 

(2)  Support: 

(a)  Provide  coverage  of  equipnent  and  structures  lAider  the  influence  of  a 
high  pressure  Shockwave. 

(b)  Provide  coverage  of  the  detonation  fireball,  shockwave  enpansion,  cloud 
formation  and  rise. 

GROUND  COMMUNICATIONS 

A  point  to  point  voice  net  will  be  provided  between  trailer  A  (Test  Control) 
in  the  Administration  Park  and  the  tlmlna  and  firing  trailer  In  the  Timino 
and  Firing  Park .  ^ 

The  Stallion  local  command  net  will  be  provided  to  trailer  A. 

An  outdoor  public  address  system  will  be  provided  at  the  observati»i  pomt. 

Telephones  will  be  provided  as  requested. 

NETEOROLOGY 

Forecasts 

(1)  Standard  WSMR  2a  hour  forecasts  will  be  available.  updating  of  all 
forecast  data  can  be  obtained  from  the  duty  forecaster  at  678-1032/2605. 

(2)  Forecasts  of  high  surface  winds  (In  excess  of  20  knots)  and/or 
electrical  storms  in  the  test  vicinity  will  be  provided  frw  D-15  days 
through  event  execution  to  the  test  representative  (679-4183). 

Observat  ions 

(I)  Surface 

fa)  A  «Mblle  meteorological  tower  will  be  provided  at  the  Administrat  ion 
Park  to  Obtain  standard  WTH  data  at  25,  50,  and  75  feet  with  readout  m  the 
administration  trailer. 

(b)  Anemometer  recordings  will  be  provided  in  the  administration  trailer. 
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96315A 


OPCRATIONS  DIRECTIVE 


(2)  Upper  Atr;  OAta  wiU  be  obtained  from  rawtnsonrie  baMoon  reloasi*!,  at 
StalHpn  Site  at  0-3,  T-6  hour,  T-3  hour,  T-1  hour  and  T-0.  Data  will  be 
collected  from  surface  to  6  km  MSt.  HTH  data  In  150  meter  Increments  will  be 
provided  to  the  on-site  representative. 

3400  OTHER  TECHNICAL  SUPPORT 

Frequency  Control  and  Analysis 

(1)  Station  Plan:  HAF8  (1). 

(2)  Frequency  Protection  Plan 


NOMENCLATURE 

OR  FUNCTION 

FREQ 

(MHz) 

REPC 

{♦MHz) 

AEB 

(kHz) 

RFA 

A/G  Conn 

139.05 

- 

- 

CAL  AA  III 

A/G  Com 

141.45 

- 

CAL  AA  III 

A/6  Comn 

139.10 

- 

CAL  AA  III 

A/6  Conn 

139.25 

- 

CAL  AA  III 

A/6  Comm 

166.00 

• 

CAL  AA  III 

Exp  Oiaq 

0.106 

0.01 

HS  40127 

Exp  01 ag 

0.200 

0.01 

MS  40127 

Exp  Oiag 

2500 

1.00 

WS  40127 

Exp  Oiag 

9086.616 

1.00 

WS  50020 

Exp  Oiag 

96000 

100,000 

200,000 

HS  40121 

Exp  Oiag 

140,500 

100.000 

200,000 

HS  40121 

Exp  Oiag 

255,000 

100,000 

200,000 

HS  40121 

Instrumentation 

149.15 

- 

16 

HS  40112 

Exp  Oiag 

Exp  Oiag 

220.3 

50.3 

User  must  obtain  proper  authorization  before 
frequencies  can  be  scheduled  for  use  at  MSMR. 

Medical 

Medical  support 

will  be  provided  from  0-18  through  event  day. 
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"A  PROCEj 

“a  reduci 
3Ud  form! 
^arat  iofi 
■guested 
■ductltjn 
■-inat. 

-TA  DEL  IV 

■ree  t8bi( 
■  arts  wt  I 


*JPPLY/ST( 

■ecurUy 


r'  'i 


cam 


4100 


4200 


S300 


«yi»y  w>A 


0»  TIST 
DtSlCTATOKSy  : 


Non 


DATA  PROCESSING 

Data  reduction  of  detonation,  dust  phenomenology,  shock  wave  exowsions 

velxlty.  uniformity  of  detonation, Vxk  wave 
separation,  and  fireball  characteristics  will  be  provided.  The  user  is 

analysis  personnel  during  the  data 

fxmat^  ^  'Sports  are  coiqplete  and  in  »  acceptable 

DATA  DELIVERY  ANO  DISPOSITION 

Three  ta^lated  copies  of  all  upper  air  data  and  copies  of  all  anemometer 
charts  will  be  sent  to  the  following  addressee; 

Coimiander,  Field  Coamand 
Defense  Nuclear  Agency 
ATTN:  FCTT  (CPT  Raska) 

Kirtland  AFB,  NN  87tlS-SOOQ 

SUPPLY/STORAGE/SERVICES 

Security:  Security  suppet  will  be  provided  from  0-57  through  D+IS  days. 
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FTEUS-NR-P  SOP  TO- 10c 


iPIHSBi 

MASTER  COUNTDOWN 

8EVIS101LN0; _ 

mm 

RHiHDl 

UDS  PARAGRAPH 

2000 

&  OPERATION  LOG 

KQ 

TITLE:  ^tSOO  Ton  ANFO  Event 

OPH 

INDEX 

TEST 

DATE: 

RANGE 

CONTROtXER: 

EVENT 

■TTTM 

■ 

wm 

EVENT 

■ 

a 

□ 

^  RZNAnti 

STARTS  TEST 

1 

NR-CR 

Nans  Ranqe  Control  Coaplex. 

-08H  30H 

2 

NR-CR 

Conducts  cooanuni cat  ions  checks. 
Provides  time  check. 

-OSH  OOH 

3 

User 

Conducts  Thermal  Radiation  Source 
(IRS)  unit  checks. 

-OSH  DON 

4 

User 

Cofliaences  liquid  oxygen  (LOX)  fill. 

-07H  OON 

5 

ASL 

Launches  Sotim  3  met  balloon. 

-06H  OON 

6 

User 

Sets  internal  test  bed  roadblocks 
and  evacuates  nonessential  personnel. 

-06H  OON 

7 

NR-CR 

Checks  coanand  net,  ready/hold  and 
fire  coamand  inhibit  circuits  with 
user. 

-04H  OON 

8 

NR-CR 

Provides  standard  countdovai  to  event 
and  tMO  minute  plus  count. 

-04H  OON 

9 

ASL 

Launches  Sotim  3  met  balloon. 

-03H  OON 

10 

NR-CR 

Verifies  readiness  of  technical 
cameras . 

-03H  OON 
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1  Au|  78 


I  Directs  SO-P  to  set  external  road 
^  biocks. 

1  verifies  M»  and  Inslrtaaentatlon 
parks  evacuated  of  nonessenlial 
I  personnel . 

Soli™  3  met  balloon . 


15 


*SL  1  Launches 


7 

NR-CR 

8 

NR-CR 

9 

ASL 

10 

NR-CR  V 

c 

J 

Launches  Sot  in,  3  met  balloon. 


1  Aug  78 


j-04H  00« 

04H  OCM 

03h  OON 
03H  OOH 


«AwiAc..  s:8ws-N».,  roc'^s.  JJ 


la  obaolata. 


STEVS-Kt 


OD  NO: 


96315A 


UPS  PAHACRAFH  2000 


MASTER  COUNTDOWN  &  OPERATION  LOG 
(Continuation) 


REVISION  NO: 


OR  TIST 
DESICNRTOXSI  : 


NONE 


EVENT 

NO 


U 

12 

13 


RES? 

ELEN 


NR-CR 

User 

NR-CR 


EVENT 


Obtains  GO-NOGQ  status  from  user 
based  on  Heather  evaluation. 

Conducts  met  deton<..ion. 

Directs  SO-P  to  set  external  road* 
blocks. 


T*T1HI 


•02H  30M 

-02H  OOhI 
•OlH  4SM 


ACTUAL 

TIME 


*T*VilH 


14 


User 


Verifies  Adm  and  Instrumentation 
Parks  evacuated  of  nonessential 
personnel . 


-OlH  ISM 


15 

16 

17 

18 
19 


ASL 

Launches  Sotim  3  met  balloon. 

•OlH  OSM 

User 

Conducts  met  detonation. 

•OlH  OOM 

User 

Verifies  TRS  ready. 

-OlH  OOM 

NR-CR 

Verifies  overflight  protection. 

-OlH  OOM 

NR-CR 

Verifies  and  announces  radar  avoidance 

•OlH  OOM 

of  test  bed. 


20 

21 

22 


User 

User 

NR-CR 


Conducts  arming  of  charge. 

Completes  arming  and  verifies  62  clear 
Lifts  radar  avoidance  of  test  bed. 


-40M  OOS 
-20M  OOS 
-20M  OOS 
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STEWS-NE 
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Uier 


JO 

31 

32 

33 

34 

35 


User 

ASt 

User 

User 

NR-CR 


Conducts  met  detonation. 

Detonates  charge. 

|launches  Sotim  3  met  balloon. 

Verifies  safing  of  firing  system. 

Verifies  test  bed  safe  and  security 
|controls  established. 

hlocks  and  set  internal  roadblocks. 
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-02«  DOS 
OOM  DOS 
♦OIN  DOS 
+01M  DOS 
♦30H  DOS 

♦30H  OOS 


. . 


STEWS' 


00  SO;  9631SA 


IDS  PAKAGRAPH  2000 


EVENT 

NO 


36 

37 


RESP 

ELEH 


NR-CR 

NR-CR 


MASTER  COUNTDOWN  &  OPERATION  LOG 
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•  See  Note  1  on  paqe  2  of  this  document, 

••  See  Note  2  on  page  2  of  this  document. 
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APPENDIX  C 


STATEMENT  OF  ENVIRONMENTAL  CONSIDERATION 


1.  Letter  23  Oct  1984  DNA  to  Assistant  Secretary  of  Defense.  . 

2.  Title  page  “Environmental  Assessment  of  the  MINOR  SCALE 
High-Explosive  Test" 

3.  Finding  of  No  Significant  Impact  from  Major  General  Grayson 
0.  Tate,  Jr.  USA  Deputy  Director,  WSMR 


LEEE 


DEFENSE  NUCLEAR  AGENCY 

WASHINCTON.  OC  20J0S 


23  OCT  1384 


MEMORANDUM  FOR  ASSISTANT  SECRETARY  OF  DEFENSE  (MANPOWER.  INSTALLATIONS 
AND  LOOISTICS)(ENVIRON(ffNTAL  POLICY) 

COmANDER,  FIELD  COMMAND.  DEFENSE  NUCLEAR  AGENCY  (FCP) 

SUBJECT:  Envlromwntal  Assessnent  for  the  MINOR  SCALE  HTgh-ExpTosTve  Test 


1.  Reference  DoD  OTrectTve  6050.1.  Environmental  Effects  In  the  United  States 
of  DoD  Actions,  30  July  1979. 


2.  Attached  (Enclosure  1)  Is  the  Environmental  Assessment  for  a  High 
Explosive  test  at  White  Sands,  New  Mexico.  The  findings  of  the  Environmental 
Assessment  show  that  the  program  will  not  have  a  significant  effect  on  the 
duality  of  human  environment. 

3.  Based  on  a  review  of  the  above  findings  and  the  guidelines  contained  In 
the  reference,  I  have  determined  that  an  Environmental  Impact  Statement  is  not 
necessary  for  this  event.  A  Finding  of  No  Significant  Impact  Is  attached 
(Enclosure  2). 


FOR  THE  DIRECTOR: 


2  Enclosures 

as 


THOMAS  P.  JEFFERS  /  /  / 

Director  for  Logistics'  S  Engineering 
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ne  United  States 


4  September  1984 


a  High 
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contained  In 
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Director 

defense  nuclear  agency 
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rinding  of  No  Significant  lapact 


1.  NAME  or  PROPOSED  ACTION 

MINOR  SCALE  H1gh>£xp1os1ve  Test 

2.  DESCRIPTION  or  PROPOSED  ACTION 

rield  Comnand,  Defense  Nuclear  Agency,  proposes  to  conduct  a  high 
explosive  test  program  3.5  miles  south  of  the  Trinity  Complex,  White  Sands 
Missile  Range  (WSMR),  New  Mexico  to  record  blast  and  shock  phenomena;  record 
damage  to  weapons,  shelters,  and  systems;  record  effects  of  combined  blast  and 
thermal  phc'/vnena;  and  Increase  the  weapons  effects  data  base.  The  orooosed 
plan  Is  to  detonate  a  charge  of  explosives  equivalent  to  4000  tons  of  TNT, 
which  would  simulate  the  blast  and  shock  from  an  8  KT  nuclear  surface  burst. 
The  planned  ground  zero  (6Z)  is  within  a  few  hundred  meters  of  several  smaller 
scale  detonations  In  1981,  1982,  1983,  and  1984. 

rollowing  the  test  the  rubble  will  be  removed;  temporary  structures  and 
recoverable  cabling  will  be  salvaged  and  removed:  and  the  crater  filled. 
Alternate  locations  were  considered  but  were  discarded  because  of  the 
availability  of  the  required  geologic  characteristics  at  WSMR.  Further,  the 
proposed  site  Is  remote  from  population  centers  and  Is  located  on  a  national 
range  dedicated  to  large  scale  testing. 

3.  ANTICIPATED  ENVIRONMENTAL  EFFECTS 

The  proposed  construction  and  test  bed  will  result  In  the  temporary 
distrubance  of  about  480  acres  of  land.  The  effects  of  the  explosion  Include 
airblast,  thermal,  noise,  ground  shock,  crater  formation,  ejecta,  missiles, 
and  chemical  by-products,  Airblast  dominates  the  other  explosion  phenomena. 
Damage  or  destruction  of  plants  and  animals  (mostly  rodents  and  lizards)  can 
be  expected  within  1400  meters  from  the  explosion  of  the  4800  ton  ANFO 
charge.  Ground  level  dust  and  other  air  pollutants  from  the  diffusion  of  the 
explosion  cloud  will  be  well  within  the  most  restrictive  air  quality 
standards.  No  endangered  species  will  be  affected  by  the  program.  Known 
archaeological  sites  will  not  be  affected. 
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Finding  of  Mo  Significant  lapact 
(continued) 


4.  FINDING  AND  CONCLUSIOM 


The  proposed  action  will  not  significantly  affect  the  quality  of  the  human 
•nviroment  and  Is  not  controversial.  Therefore,  an  Envlromental  Impact 
Statement  will  not  be  prepared  for  the  proposed  action. 


FOR  nC  DIRECTOR: 


Deputy  Director 

(Operations  and  Administration) 
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appendix  0 
PUBLIC  AFFAIRS  PLAN 


1Z5 


PUBLIC  AFFAIRS  PLAN 


for 

MINOR  SCALE 

1.  SITUATION: 

a.  MINOR  SCALE  Is  a  Department  of  Defense  high  explosive  (HE)  test 
sponsored  by  the  Defense  Nuclear  Agency  (ONA)  and  conducted  by  Field  Command, 
ONA  (FCONA).  The  test  objectives  are  to: 

(1)  Provide  an  air-blast  and  ground-shock  environment  for  Department 
of  Defense  (DOO)  weapon  systems,  conmunlcatlon  equipment,  aircraft,  vehicles, 
and  a  variety  of  structures. 

(2)  Provide  a  thermal  environment  for  select  experiments. 

(3)  Record  air-blast,  ground  shock,  and  dust  phenomenol ogles. 

(4)  Record  damage  to  OOO-sponsored  experiments. 

(5)  Record  combined  thermal/blast  effects. 

(6)  Increase  weapons  effects  data  base. 

b.  MINOR  SCALE  will  consist  of  a  testbed  array  surrounding  an  explosive 
charge.  The  charge  will  consist  of  a  4800  ton  mixture  of  anmonlum  nitrate  and 
fuel  oil  (ANFO)  placed  In  a  hemispherical  container  at  ground  level.  There 
will  be  approximately  300  experiments  on  the  test  bed  being  sponsored  by  10 
U.S.  agencies  and  six  foreign  governments. 

c.  MINOR  SCALE  will  be  conducted  at  ONA’s  Permanent  High  Explosive  Test 
Site  (PHETS)  which  Is  In  the  northern  portion  of  White  Sands  Missile  Range 
(WSMR),  N.M. ,  about  18  miles  south  of  Stallion  Range  Center.  The  nearest 
coomunltles  are  San  Antonio,  N.M. ,  to  the  northwest  and  Three  Rivers,  N.M.,  to 
the  southeast.  Each  Is  about  30  miles  distant  with  a  very  small  population. 
Socorro,  N.M. ,  with  a  population  of  about  9,000,  Is  40  miles  to  the  northwest 
and  Carrizozo,  N.M.,  with  a  population  of  about  4,000,  Is  about  40  miles  to 
the  east. 
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2.  SCOPE:  This  plan  is  applicable  to  all  DOD  agencies  and  activities 
participating  in  or  supporting  the  MINOR  SCALE  test  program. 

3.  OBJECTIVES:  To  gain  public  understanding  of  the  need  for  the  test  and  to 
allay  possible  public  alarm  in  connection  with  the  MINOR  SCALE  test. 

4.  PURPOSE:  To  announce  policies,  objectives,  responsibilities,  and  provide 
guidance  for  the  conduct  of  public  affairs  activities  in  connection  with  the 
MINOR  SCALE  test  program. 

5.  EXECUTION: 

a.  Concept  of  Operations: 

(1)  Since  a  number  of  government  agencies  and  government-sponsored 
companies  will  be  involved  in  MINOR  SCALE,  close  coordination  and  cooperation 
among  the  conmands  and  agencies  will  be  required  to  assure  the  success  of  the 
public  affairs  effort  attached  to  these  tests. 

(2)  The  Commanding  General  of  WSMR  is  responsible  for  conducting 
public  affairs  and  coimiunity  relations  activities  designed  to  achieve  public 
understanding  of  the  need  for  the  tests  and  the  absence  of  hazards  in 
connection  with  the  MINOR  SCALE  test  program.  Release  of  information  on  the 
scheduling,  postponement,  completion,  success  or  failure  of  any  particular 
test  or  project  phase  will  be  coordinated  with  the  range  commander  (Commanding 
General,  STEWS-PA,  WSMR).  Release  of  information  will  be  by  WSMR  PAO  in 
coordination  with  Headquarters,  DNA.  Coordination  will  be  effected  through 
the  Test  Group  Director,  FCDNA,  to  HQ  DNA. 
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(3)  The  WSMR  commander  will  be  solely  responsible  for  the  release  of 
information  concerning  matters  Involving  mishaps  or  matters  pertaining  to 
ground  safety  on  WSMR.  The  Defense  Nuclear  Agency  will  provide  Information 
and  assistance  concerning  any  mishaps  relating  to  MINOR  SCALE  to  the  WSMR 
Conmander.  The  above  requirement  stems  from  a  DOD  directive  which  states,  in 
part,  "The  release  of  public  Information  regarding  the  safety  aspects  of 
(testing)  operations  requires  special  attention.  The  possible  hazards  and 
margins  of  safety  are  matters  of  public  concern.  It  is  essential,  therefore, 
that  such  information  be  released  to  the  public  by  the  single  source  that  is 
most  knowledgeable." 

b.  Plan  of  Operations: 

(1)  The  WSMR  commander  will  ensure,  for  public  affairs  purposes, 
there  is  continuous  liaison  between  WSMR  and  the  MINOR  SCALE  Test  Group 
Director  so  that  maximum  informational  support,  within  the  capabilities  of  the 
WSMR  PAO,  can  be  provided. 

(2)  The  WSMR  PAO  will  ensure  the  continuation  of  public  information 
and  coimiunity  relations  programs  designed  to  allay  public  apprehension  as  to 
possible  hazards  and  margins  of  safety  during  all  phases  of  MINOR  SCALE. 

(3)  Based  on  past  experience  with  similar  projects,  the  public 
affairs  effort  will  consist  of  a  series  of  news  releases  and  announcements 
detailing  various  phases  of  the  test  program,  monitoring  public  attitudes,  and 
answering  press  queries.  If  requested,  WSMR  PAO  personnel,  with  FCDNA 
representation,  should  conduct  face-to-face  discussions  with  community  leaders 
and  media  representatives  prior  to  the  event. 

(4)  It  is  essential  that  timely  announcements  be  given  the  press 
prior  to  and  following  the  test  in  an  effort  to  avoid  speculation  and 
apprehension  on  the  part  of  the  public.  Pre-test  announcements  (See  Para.  7) 
will  be  placed  as  required  to  meet  news  media  deadlines.  The  WSMR  PAO  will 
coordinate  all  releases  of  information  as  specified  in  paragraph  5. a. (2). 
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(5)  Press  announcements  detailing  mishaps  or  serious  injuries  to 
project  personnel  will  be  provided  by  the  WSHR  PAD  as  soon  as  possible 
following  the  incident  and  in  accordance  with  current  directives.  A  sample 
news  release  describing  such  an  occurrence  is  not  provided  because  of  the 
many  variables  which  occur. 

(6)  News  media  may  attend  the  event,  however,  due  to  classifica¬ 
tion  of  the  experiments  after  the  blast,  news  media  photography  will  not  be 
permitted.  News  media  representatives  will  not  be  permitted  to  bring 
photographic  equipment  to  the  observation  point  without  authorization  from 
WSHR  Security.  Video  tape  and  still  photography  support  will  be  provided 
to  the  news  media.  Specifically,  WSMR  Public  Affairs  Office  (PAO)  will 
produce  video  tape  and  still  phtographs  of  preparation  for  MINOR  SCALE  and 
the  detonation.  WSMR  PAO  will  coordinate  with  HQDNA  PAO  as  to  content  of 
the  video  tape  and  still  photography.  Video  tape  and  still  photographs  will 
be  available  for  release  to  the  media  within  one  hour  after  the  detonation. 
HQONA  PAO  and  WSMR  PAO  will  approve  any  material  released  to  the  media. 

One  copy  of  material  released  to  the  media  will  be  sent  to  OASD(PA)  by 
express  mail  or  other  overnight  delivery  service. 

(7)  Binoculars  will  not  be  allowed  on  the  range  to  view  the 
event  for  reasons  of  security. 

(8)  The  test  will  not  be  open  for  public  viewing.  Attendance 
at  the  observation  point  on  shot  day  will  be  by  invitation  only. 

6.  COORDINATION:  Direct  comnunication  is  authorized  between  WSMR  PAO 
and  the  MINOR  SCALE  Test  Group  Director  on  matters  concerning  technical 
information,  the  success  or  failure  of  the  test,  or  scheduling.  Release 
approval,  content  of  releases  and  coordination  among  WSMR,  FCDNA,  and 
HQONA  will  be  handled  as  described  in  paragraph  5. a. (2). 
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7.  ENCLOSURES:  The  following  enclosures  are  Intended  as  models  for  the 
release  of  information  under  the  circumstances  indicated: 


Enclosure  1 

Enclosure  2 

Enclosure  3 

Enclosure  4 
Enclosure  5 


—  Initial  test  announcement,  to  Le  released  as  soon  as  PA 
plan  is  approved. 

"  Additional  pre-test  announcement,  to  be  released  about  one 
week  before  the  explosion,  with  an  approved  photograph 
showing  test  preparations. 

—  Announcement  of  successful  test,  to  be  released  within  four 
hours  of  the  explosion,  with  an  approved  photograph  and 
video-tape  of  the  explosion. 

—  Announcement  of  unsuccessful  test. 

—  Questions  and  answers. 
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INITIAL  PRE-TEST  ANNOUNCEMENT 
(To  be  released  as  soon  as  PA  plan  Is  approved) 

WHITE  SANDS  MISSILE  RANGE,  N.M. ,  (DATE)  —  Preparations  for  a  unique 
high-explosive  test  program,  known  as  MINOR  SCALE,  are  underway  in  the 
northern  portion  of  White  Sands  Missile  Range. 

The  purpose  of  MINOR  SCALE  is  to  expose  military  hardware,  vehicles,  and 
structures  to  an  air-blast  and  ground-shock  environment.  Test  officials  said 
there  should  be  approximately  300  experiments,  sponsored  by  10  U.S.  agencies 
and  six  foreign  governments,  on  the  test  bed. 

The  test,  scheduled  for  June  1985,  Involves  the  detonation  of  4800  tons 
of  ammonium  nitrate  and  fuel  oil  (ANFO).  The  ANFO  will  be  placed  in  a 
88  foot  diameter  hemispherical  container  at  ground  level. 

The  program  is  sponsored  by  the  Defense  Nuclear  Agency  (DNA),  with  Field 
Command,  DNA,  Albuquerque,  conducting  the  test. 

The  test  site  is  about  30  miles  northwest  of  Three  Rivers,  N.M.,  and  40 
miles  west  of  Carrizozo,  N.M.  An  environmental  assessment  has  determined 
there  will  be  no  significant  environmental  effects  from  the  test. 

Marine  Corps  Major  Michael  G.  Evinrude  of  Field  Command,  DNA,  is  the  test 
group  director.  The  WSMR  project  engineer  for  MINOR  SCALE  is  Lee  Meadows  of 
the  National  Range  Operations  Directorate. 


SECOND  PRE-TEST  ANNOUNCEMENT 


(To  be  released  about  seven  days  before  the  explosion  with 
cleared/aonroved  photographs  of  test  bed  preparations). 

(WSHR  PAO  will  need  40  each  black  and  white  8X10  photographs) 

WHITE  SANDS  MISSILE  RANGE,  M.M.,  (DATE)  ~  Crews  are  placing  4800  tons  of 
a  mixture  of  ammonium  nitrate  and  fuel  o11  (ANFO)  Into  a  88  foot  diameter 
hemispherical  container  In  preparation  for  next  week's  MINOR  SCALE  test. 

The  purpose  of  MINOR  SCALE  Is  to  expose  military  hardware,  vehicles  and 
structures  to  an  air-blast  and  ground  shock  environment.  There  will  be 
approximately  300  experiments,  sponsored  by  10  U.S.  agencies  and  six  foreign 
governments,  on  the  test  bed. 

The  test  site  Is  In  the  northern  portion  of  the  missile  ronge,  about  30 
miles  northwest  of  Three  Rivers,  M.M.,  and  40  miles  west  of  Carrlzozo,  N.M. 
An  environmental  assessment  has  determined  there  will  be  no  significant 
environmental  effects  from  the  test. 

MINOR  SCALE  Is  sponsored  by  the  Defense  Nuclear  Agency  (DNA),  with  Field 
Command,  DNA,  Albuquerque,  conducting  the  test.  Marine  Corps  Major  Mici  “1  G. 
Evinrude  is  the  Test  Group  Director.  The  HSMR  project  engineer  for  the  test 
Is  Lee  Meadows  of  the  National  Range  Operations  Directorate. 


End  2 


132 


1 


e  re 
■e  e::| 
9  PAii 


of 


anr 


WHr 


ter 


)  sue 


Ion  c 
The 
■ware , 
i  ronm' 


.nd 


qn 


fore- 

Mar’ 

1 

■nand, 

losio' 

mine 


It 


1 


nci  3  j 


SUCCESSFUL  TEST 

(To  be  released  with  approved  video  tape  and  black  and  white  still  photographs 
of  the  explosion). 

(WSMR  PAO  will  need  seven  each  60-  to  90-second  videotapes  and  40  each  8X10 
black  and  white  still  photographs  to  accompany  the  release.) 

WHITE  SANDS  MISSILE  RANGE,  M.M..  (DATE)'  —  The  Defense  Nuclear  Agency 
(DNA)  successfully  detonated  a  4800  ton  high  explosive  charge  In  the  northern 
portion  of  White  Sands  Missile  Range  today  at  (TIME). 

The  purpose  of  the  test,  called  MINOR  SCALE,  was  to  expose  military 
hardware,  vehicles,  and  structures  to  an  air-blast  and  ground-shock 
environment.  Approximately  300  experiments,  sponsored  by  10  U.S.  agencies  and 
six  foreign  governments,  were  on  the  test  bed. 

Marine  Corps  Major  Michael  G.  Evinrude,  test  group  director  for  Field 
Conmand,  DNA,  said  the  event  was  a  success.  However,  the  effect  of  the 
explosion  on  the  test  objects  will  not  be  known  until  sponsoring  officials  can 
examine  their  experiments. 


End  3 
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ANNOUNCEMENT  OF  UNSUCCESSFUL  TEST 

WHITE  SANDS  MISSILE  RANGE,  N.M..  (DATE)  —  A  Defense  Nuclear  Agency  (DNA) 
high-explosive  detonation,  designed  to  provide  an  air-blast  and  ground-shock 
environment  for  experiments  on  the  test  bed,  was  termed  unsuccessful  today  by 
officials  of  the  HINOF.  SCALE  program  at  White  Sands  Missile  Range. 

WSMR  officials  Siild  there  were  no  personal  Injuries  or  property  damage 
associated  with  today's  test  failure. 

Marine  Corps  Major  Michael  G.  Evinntde,  DNA  test  group  director,  said  the 
test  was  determined  unsuccessful  because  (brief  outline  of  reason). 

Officials  have  begun  a  detailed,  on-site  Investigation  to  determine  the 


reasons  for  the  failure. 


QUESTIONS  AND  ANSWERS 


1.  Q:  Why  Is  photography  not  allowed? 

A;  Individual  or  press  photography  Is  not  allowed  because  of  numerous 
classified  experiments  on  the  test. 

2.  Q:  How  much  did  the  MINOR  SCALE  program  cost?  How  much  of  that  was  for 

ANFO? 

A:  The  cost  to  prepare  the  test  bed,  provide  diagnostic  Instrumentation 
and  logistical  support.  Is  7  million.  Cost  to  test  and  evaluate  the 
approximately  300  experiments  is  estimated  at  30  million,  ANFO  cost 
approximately  I.l  million. 

3.  Q:  What  type  of  experiments  are  on  the  test  bed? 

A:  Experiments  on  MINOR  SCALE  range  from  measurement  of  air  and  ground 
shock  waves  caused  by  the  blast  to  recording  and  documenting  the  blast 
and  thermal  effects  on  different  types  of  shelters,  buildings,  antenna 
systems,  a  wide  range  of  military  equipment  and  protective  clothing, 
and  equipment  on  anthropomorphic  mannikins.  Pictures  of  most  of  the 
experiments  are  displayed  at  the  Observation  Post. 

4.  0:  How  much  TNT  Is  4800  tons  of  ANFO  comparable  to? 

A:  4800  tons  of  ANFO  Is  equivalent  to  4000  tons  of  TNT, 

5.  0:  What  size  nuclear  explosion  Is  MINOR  SCALE  comparable  to? 

A:  MINOR  SCALE  was  designed  to  simulate  the  airblast  effect  from  an  eight 
kiloton  nuclear  detonation. 

6.  Q:  Why  do  you  use  ANFO? 

A:  ANFO  Is  being  used  because  It  is  currently  the  most  cost  effective 
explosive  available.  It  Is  also  very  safe  to  handle.  Research 
programs  are  ongoing  to  determine  If  more  suitable  and  cost  effective 
explosives  can  be  developed. 

End  5 
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7. 


Q;  Is  ANFO  harmful  to  the  environment?  How  do  you  return  the  area  to  lA-  Q 

pre-test  conditions?  A 

A:  Upon  detonation  most  of  the  ANFO  Is  consumed  leaving  little  residue. 

After  salvagable  test  articles  and  other  materials  are  removed  from 

the  test  bed,  all  debris  Is  picked  up  and  put  In  a  sanitary  landfill.  15.  C 

8.  Q:  How  do  you  get  4800  tons  of  ANFO  to  explode  all  at  once?  Can  1t 

happen  accidentally? 

A:  A  100  pound  octal  booster  Is  centered  In  the  ANFO  to  uniformly  Ignite 

It.  Accidental  detonation  of  the  ANFO  Is  extremely  remote.  16. 

9.  Q;  How  many  simulated  nuclear  explosions  have  been  conducted  at  WSMR? 

A:  DNA  has  conducted  three  previous  nuclear  simulation  tests  at  WSMR: 

DICE  THROW  In  1976,  MILL  RACE  In  1981,  and  DIRECT  COURSE  In  1983. 

10.  Q;  Have  you  scheduled  more  tests  Hke  this  for  WSMR?  17. 

A:  Yes,  more  tests  are  currently  scheduled  at  WSMR  starting  In  1986  and 

each  year  following. 

11.  Q:  Why  did  you  establish  the  Permanent  High  Explosive  Test  Site  at  WSMR? 

A:  The  Permanent  High  Explosive  Test  Site  (PHETS)  was  established  at  WSMR  18. 

to  provide  a  cost  effective,  reusable  high  explosive  test  facility. 

12.  Q:  Can  we  go  down  to  see  the  test  bed  either  before  or  after  the 

explosion? 

A;  The  test  bed  will  be  closed  the  day  before  execution  because  of  final  19- 

test  preparations.  Post  test  observations  will  not  be  allowed  until 
the  day  after  detonation  due  to  safety  and  security  considerations. 

13.  Q:  How  far  away  will  be  blast  be  heard? 

A:  Atmospheric  conditions  greatly  affect  how  far  and  where  the  blast  can 
be  heard.  On  MILL  RACE  for  example,  the  blast  was  heard  several 
hundred  miles  away.  Towns  adjacent  to  WSMR  will  likely  hear  the 
blast. 
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14.  Q:  How  Is  a  test  like  this  related  to  nuclear  weapons? 

A:  The  high  explosive  test  simulates  the  blast  from  a  nuclear  weapon,  and 
the  thermal  radiation  source  simulates  the  thermal  radiation  from  a 
nuclear  weapon. 

15.  Q;  How  long  before  we  hear  the  blast  and  feel  the  shockwave  at  the 

observation  point? 

A:  About  40  seconds  as  the  Observation  Post  is  approximately  8  miles  from 
ground  zero  and  sound  travels  1060  feet  per  second, 

16.  Q:  What  Is  ANFO? 

A:  ANFO  Is  an  acronym  which  stands  for  Anmoni urn  Nitrate  JFuel  Oil.  It  is 
an  explosive  composed  of  Ammonium  Nitrate  (Fertilizer)  containing  6i 
fuel  oil. 

17.  Q:  Why  is  MINOR  SCALE  scheduled  in  the  Summer  and  not  the  Fall? 

A;  The  test  has  been  scheduled  for  June  84  to  minimize  the  chances  of 
lightening  affecting  test  bed  eguipment  such  as  recording  gauges. 
Lightening  storms  are  more  frequent  in  the  July-October  time  frame. 

18.  Q:  Why  is  the  test  called  MINOR  SCALE? 

A:  The  test  name  MINOR  SCALE  has  no  special  significance.  There  are  no 
plans  for  a  test  called  MAJOR  SCALE.  The  next  test  to  be  conducted 
in  June  86  is  called  MISTY  PICTURE. 

19.  Q:  Why  is  MINOR  SCALE  larger  than  DIRECT  COURSE?  Hill  future  tests 

continue  to  get  bigger? 

A:  MINOR  SCALE  was  planned  to  simulate  the  battlefield  environment. 

Future  tests  are  not  projected  to  get  bigger  than  MINOR 
SCALE. 
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Information 

Brochure 


Test  Directorate 
Field  Command 
Defense  Nnclear  kgmi 
Kirtland  XFD,  HM 
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HINOi  SCALE  titird  t«it  tit*  Nitty  Cdtti*  S*^l*t  et  Itryt  tctit 

•■plotivc  (HC)  t«ttt  tpofitor«d  by  tb*  0*f«At*  NucUar  Ayaficy  to  b*  conrtuctH  at 
yiitta  Saodt  Ntistit  Ran^  (MSNRI.  Nm  Modco.  It  <t  currently  tcbatfwtcd  tot  Jw»o 
ISdS.  ni«  oxolotlvo  eii«r9«  dll  cootitt  Of  a«M0  tent  of  an  ito  ^jit  «iitrata  t  fu*) 
Oil  (ANfO)  alttur*  pourod  In  bulk  Into  0  **  foot  ratflot  flborqUit  >tc«(fph«r».  Th# 
rosyltinq  ovorprotsur*  wMt  tlaaiUto  tbo  oouivaieM  airMatt  o'  an  A  aneton 
nutloar  Th«  detonation  of  tbit  ebar^o  vtM  provldo  an  alrbUtt  and  prouM 

notion  «nvlron«ant  iNilcb  will  bo  utod  by  a  «af*oty  of  aponciot  to  collect  bat‘c 
oiplotiwo  onvlromaontal  data  or  to  tott  tytto«t  apaintt  a  tinulatcd  nucioar 
environaont. 

Tbo  tott  bod  It  tpontorod  by  Oofonto  Nocloar  Aponcy  (DM),  altb  FttM  Cc— iniii. 
ONA  (fCOM)  at  Itt  oporadont  aponcy  tatkod  nltb  otoc»tlnp  tb«  ovont.  Oartlclpatlon 
■at  oponod  to  all  Oopartaont  of  Oofonto  (OoO)  aiNl  fodorai  povornaont  aponclot.  plut 
tdottod  ferolpn  cowntriot.  ^  porfaont  toloctlon  te*^nninp  by  a  DNA  toebntcal 
rovlov  coaaittoo  Oteurrod  in  Narcb  I99A.  $lnco  tbon,  aponclot  vitb  approved 
etportaenti  baeo  pono  tbrovpb  an  oiportaont  definition  and  ptanninp  procott  «»tb 
FCONA  in  order  to  locate  tbo  oiporiacntt  •b«ro  tboy  oin  receive  tbo  ootired 
effects. 

In  addition  to  tb#  oaporlaentt  attoelatod  vltb  tbo  ovorprotturo  onvlrpnaer . . 
one  torlot  of  oiporlaents  «lt1  bo  conducted  to  aoatvrt  tbo  offKtt  of  a  ti*kilatH 
procurtor  onvlronatnt.  The  tbonaat  flatb  f*oa  a  nuclear  device  beats  tbo  prouno  and 
tbo  surface  air  near  tbo  dotonatlon.  Tbo  blast  «avo  travels  tbroupb  tbo  boated 
surface  air  fatter  and  creates  a  precursor  «n  tbo  shock  itave  near  tbo  surface.  The 
tberaal  procursor  vlll  sl«|late  tbts  onvironaont  by  provlOlnp  a  tbin  surface  layer 
of  bfiiua  pas  at  tbe  ttae  of  detonation,  since  pressure  naves  advance  faster  m 
belluo  than  In  air,  tbe  sboctMve  •ill  «eve  fatter  in  tbe  beliiaa  environaent  and 
create  a  siaailated  precursor. 

Another  sorifs  of  ciporfawnti  «IH  bo  placed  near  tberoal  radiation  sources 
(TPS)  so  they  can  be  subjected  to  a  cunblnod  airOlast/themal  envirortwt.  TPS 
units  •era  used  on  both  of  the  tuo  previous  NISTT  CASTIC  events  •  Ntll  PKE  and 
OIPECT  COURSE. 

A  TPS  unit  consists  of  a  linear  array  of  fo«r  upward*directed  neirles.  each  of 
■bleb  produces  a  flaa*  approilaiatoly  too  dotori  in  dianottr  and  sl«  neters  nipb. 
Tbe  radiant  beat  is  produced  by  a  cbcofcal  roKtion  betveon  liquid  evypen  and 
alualnuo  pouder.  Each  notste  directs  S  llters/stc  of  liquid  oiypen  and  S  kp/sec  of 
aludinua  powdor  Into  tbe  air,  ubere  the  reKtion  takes  place,  roieaslnp  about  SO 
■epwatts  of  radiant  beat. 

Tbe  eipbt  TIS  units  •111  be  placed  at  various  overpressures  on  the  NINOP  SCALE 
testbed.  The  four  noazies  ■m  be  spaced  to  provide  specific  boat  envirentnis  for 
tbe  Individual  tiptrldents.  ranpinp  froa  about  10  to  SO  calor1es/sec/aa  . 

OWECTmS 

The  prioary  objective  of  tbe  test  is  to  provide  an  atrOlast  and  pround  shock 
onvlronatnt  for  OoO  sponsored  eiperlaents.  T^e  eipcrtaonts  art  desipnod  to 
dotaralne  the  rtsponso  of  tactical  and  stratopic  noapon  systeat,  coMnmicatlons 
equipaoflt,  vehicles,  and  a  variety  of  structures  to  this  onvironaont.  A  secondary 
objective  is  to  provide  a  tberaal  environnont  (In  conjunction  wUh  the  alrblast)  for 
several  tiperiaents.  A  specific  objective  is  to  provide  a  siaulated  precursor 
envlronaont. 
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CVCKT  OCSCftl^TIM 

tm  aUl  bt  C0*itftKt*4  «t  MSW.  20  bUn  (M  ka)  teutb  of  tbo 

Aortnofo  boundary  (tM  I  «iid  2)  «t  tb*  berMMnt  Hi^b  Ciptofivt  T««t  Sieo 

(PHCT5).  GrouAd  itro  (G2)  It  (b*  im*  locttloA  tt  C2  for  DItCCT  COURSC.  «t  iboa"  <" 
fifur*  2.  Tbit  locdtlOA  tlloM  tbo  rtwt*  of  noorbjr  ro*d«.  tb«  too 

ptrfet.  tbo  thrto  OIRCCT  CQURSC  iflttn«»At«ttofi  «/id  aott  of  Cbt  dt«9noitU 

bunkort.  Howtvor»  bocbuto  of  tb»  Uf‘9b^  oxp^oiwo  cbtr^t,  ttvcro)  cb«A90t 
Kill  b«  aMt. 

Tb«  ofrbUtt  «t  tbo  lAttruatntttlOb  porkt  oHI  be  too  Strong  for  tb#  ttaodird 
loitriMOfitettoA  traMert.  Tl^refort,  t«o  thingt  «l  M  be  dooe.  k  tertet  of  Nardeoetf 
buokert  ■HI  be  placed  Afor  tbe  cbaroe  tbe  )0  pti  overprttturt  level  to  perform 
reeote  recordioot.  termed  ttructuret  ttollar  to  quontet  bvtt  vHI  be  placed  at  cbe 
Instrumeotatlon  parts.  Tbese  ttrycteres  ■HI  be  larqe  enouph  to  contain  tae 
InstrtaMAtatlon  trailers  eacb.  Tbe  cratUrt  will  then  be  confiqured  to  operate 
reeotely.  l.e.*  they  «lll  be  uim towed  durinq  tbe  test. 

Tbe  closest  oApreCected  site  Is  tbe  OlbICT  COURSC  admin 1st rat  I  ft  part,  nov 
designated  tbe  Tlmloq  A  flrlnp  (Tif)  part.  Tbis  Is  «bere  tbe  tloinp  and  firinq 
trailer  and  several  other  manned  instruaentatloo  trailers  elU  bo  Ixated.  Tbis 
part  IS  about  11,000  ft  aest  of  C2. 

Tbe  adolnistrative  part  for  nim  SCALC  Is  mm  locatad  aw  tbe  nortbeait  corner 
of  tbe  tntersectiCA  of  Route  f  and  Routt  20. 

Tbe  Observation  toint  for  MIRCR  SCRlt  aill  be  approiloately  l.i  oHes  north  of 
tbe  ne«  administrative  pert,  in  tbe  old  0IC2  THWH  area.  An  ARFO  oiiinp  plant  aill 
be  constructed  to  the  north  of  Routt  20,  approitmattfy  2  miles  east  of  tbe  MINOR 
SCALE  a^lntstretive  part. 

The  MINOR  SCALE  testbed  consists  of  four  Instrumented  radlals  (one  precursor 
radial),  four  Instnaentition  parts,  a  TAf  park,  and  an  adelntstratlvt  part.  Nearly 
200  eiperlments  aill  be  located  on  tbt  testbed,  flpure  )  sboas  tbe  lejreut  of  tbe 
testbed.  Fleldinf  milOR  scale  requires  tbe  services  of  over  400  personnel:  Skilled 
construction  aorkort,  tecbnlclans,  prpqram  aonepers,  and  scientific  personnel  altb  a 
aide  ranpt  of  eiptnlse.  Instnmmntation  on  tbo  testbed  aill  consist  of; 

Active  and  Rossivo  Aoufts:  ovor  2)00 

Rtcordinf  Cbannelt:  over  2200 

•  Recordiof  Cablt:  7  million  foot 
Citomal  ExporloRnt  Response  Cameras:  22) 

*  Internal  experiment  Response  Cameras:  S7 
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HIGH  EXPLOSIVE  TEST  LOCATION 


Figure  1.  PHETS  location. 
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SECTION  I 


INTRODUCTION 


A.  PURPOSE. 

This  Safety  Plan  establishes  the  MINOR  SCALE  Event  Safety  Program. 
MINOR  SCALE  is  a  Defense  Nuclear  Agency  (DNA) -sponsored,  large  scale,  high  explo¬ 
sive  field  test  with  the  purpose  of  exposing  structures,  shelters,  military  systems 
and  equipment  to  blast  and  thermal  phenomena  simulating  the  detonation  of  a  nuclear 
weapon.  Four  thousand  eight  hundred  tons  of  anmonlum  nitrate  fuel  oil  (ANFO), 
which  produces  an  airblast  equivalent  to  four  thousand  tons  of  TNT  or  8  klloton 
nuclear,  will  provide  the  blast  and  shock  environment.  Eight  arrays  of  a  nozzle- 
dispensed  aluminum  powder  and  liquid  oxygen  mixture  will  provide  a  thermal  radia¬ 
tion  source  (TRS)  for  selected  experiments  to  evaluate  the  synergistic  effects  of 
blast  and  thermal  radiation  phenomena.  The  charge  will  be  placed  In  a  fiberglass 
hemisphere,  88  feet  In  diameter  (Figures  1  through  S). 

000,  federal  government  agencies,  and  selected  foreign  countries  are 
the  participants.  Over  180  Individual  experiments  will  be  conducted.  Typical 
experiments  are: 

-  Blast  and  thermal  effects  on  above  surface  and  partially  burled 
shelters,  blast  shelters,  and  Industrial  buildings. 

-  Blast  and  thermal  effects  on  various  radomes  and  antennas. 

-  Blast  and  thermal  effects  on  anthropomorphic  dunmles. 

-  Blast  and  thermal  effects  on  military  conmunlcatlon  and  protective 
equipment. 

-  Phenomenology  diagnostic  measurements. 

-  Cloud  measurements  using  various  techniques. 

-  Blast  and  thermal  effects  on  various  armored  vehicles. 

-  Blast  effects  on  propagation  of  electromagnetic  signals  (radar, 
coiraminlcatlons)  In  airborne  systems. 

-  Remote  pressure  sensing  (air/ground). 

8.  SCOPE. 

The  Safety  Program  for  MINOR  SCALE  1s  designed  to  provide  an  active, 
functioning  mechanism  with  the  goal  of  Identifying  actual  and  potential  hazards  to 
personnel  and  equipment.  Section  I  delineates  responsibilities  and  Identifies  the 
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participants  for  the  event.  Section  II  contains  definitions  pertaining  to  hazards 
classification  and  access  restrictions.  Section  III  identifies  general  procedures 
for  the  test  bed.  Section  IV  lists  specific  hazards  and  access  restrictions  asso¬ 
ciated  with  the  experiment  layout.  Additional  Information  Is  provided  In  the 
attached  annexes.  Annex  A  lists  the  participating  experimenter  Project  Officers. 
Annex  B  Is  the  Sunmary  of  Hazards  for  WSMR.  Personnel  locations  on  the  test  bed 
are  sunmiarlzed  In  Annex  C.  Annex  0*11sts  emergency  procedures.  Annex  £*1s  a  copy 
of  the  Sandia  National  Laboratory  Arming  and  Firing  procedures.  Annex  f*  contains 
the  Safety  Standing  Operating  Procedures  (SOP),  approved  by  WSHR.  for  each 
hazardous  operation.  Annex  G*estab11shes  requirements  and  priorities  for  reentry 
Into  the  test  bed  postshot. 

C.  APPLICATION. 

All  participating  organizations  shall  comply  with  the  policies 
contained  herein.  The  Test  Group  Director  (TGO),  with  the  concurrence  of  the 
Chief,  Safety  Office,  WSMR,  may  permit  variations  If,  In  his  judgment,  such 
variations  are  necessary  for  successful  execution  of  the  test.  In  such  cases, 
adequate  alternate  safety  procedures  wilt  be  published  as  a  supplement  to  this 
document.  When  a  conflict  exists  between  the  requirements  of  this  document,  FCDNA 
Instructions,  WSMR  Regulations,  or  those  of  a  participating  agency  or  DOD  contract 
agency,  the  procedure  providing  the  more  stringent  or  higher  degree  of  protection 
will  be  followed.  Questions  of  technical  Interpretation  will  be  referred  to  the 
TGO  for  resolution. 

0.  RESPONSIBILITIES. 

The  Director,  Test  Directorate,  Field  Command,  DNA  (FCT)  has  ultimate 
responsibility  for  the  safety  of  all  DOO/FCDNA  operations,  personnel,  and 
equipment.  The  MINOR  SCALE  Safety  Program  Is  the  responsibility  of  the  MINOR  SCALE 
Test  Group  Director  (TGO).  The  Test  Directorate  Safety  Engineer  (FCTS)  Implements 
Test  Directorate  Safety  Programs  and  Is  responsible  for  coordination  of  all  MINOR 
SCALE  safety  Issues  with  the  WSMR,  Safety  Office  for  the  TGO. 

Each  MINOR  SCALE  agency  shall  be  responsible  for: 

1.  The  safe  conduct  of  Its  operations  at  WSMR. 

2.  Coordination  of  hazardous  activities  with  the  TGO  to  prevent  jeop¬ 
ardizing  other  experimenters  and  their  equipment. 

*  not  included  in  this  POR. 
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3.  Reporting  all  accidents  to  the  TGD. 

4.  Knowledge  of,  and  compliance  with,  the  requirements  of  this  plan. 
REFERENCES. 

1.  WSMR  Regulation  38S-1S.  Safety  Standing  Operating  Procedures.  22 
August  1983. 

2.  Department  of  the  Army  Materiel  and  Readiness  Connand  Regulation 
38S-100.  Safety  Manual.  17  August  1981. 

3.  CFR  Title  29.  Part  1926,  Subpart  U,  Blasting  and  Use  of  Explosives. 

4.  WSMR  USERS  HANDBOOK.  Volume  II.  1  October  1960. 

5.  MINOR  SCALE  Operational  Requirement. 
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SECTION  II 


DEFINITIONS 


A.  HAZARD  CLASSIFICATIONS. 

Category  I  -  Catastrophic.  So  hazardous  that  no  preventive  or  protec¬ 
tive  measures  can  be  taken  to  reduce  this  hazard  below  a  calculated  risk. 

Category  II  -  Critical.  Could  result  In  Injury  or  illness  to  personnel 
or  extensive  damage  to  experiments  and/or  test  system  components  unless  controlled 
by  limiting  personnel  access,  or  by  using  special  protective  clothing/equipment 
and/or  remote  handling  devices. 

Category  III  -  Marginal.  Potential  hazard  to  personnel,  experiments, 
and/or  test  system  components  which  can  be  controlled  by  special  handling  and  mini¬ 
mum  use  of  protective  clothing/equipment. 

Category  IV  -  Negligible.  No  hazard  to  personnel,  experiments,  or 
tests  system  components. 

B.  LIMITED  ACCESS  ZONE. 

A  zone  In  which  access  to  work  areas  Is  restricted  to  those  persons 
directly  Involved  In  handling  the  hazardous  Items  and/or  participating  In  the 
specified  hazardous  operation  (normally  for  a  specified  time). 

C.  CONTROLLED  ACCESS  ZONE. 

Similar  to  "Limited  Access  Zone*,  but  allows  those  activities  and  per¬ 
sonnel  which  have  minimum  Interference  with  the  specified  hazardous  operation,  as 
determined  by  the  TOO. 

0.  TEST  BED. 

The  area  surrounding  ground  zero  (GZMS)  which  encompasses  all 
experiment  emplacement.  Instrumentation  trailer  parks,  laser  and  camera  bunkers. 

E.  AGENCY  PROJECT  OFFICER. 

The  Individual  charged  with  the  field  responsibility  of  Installation, 
Instrumentation,  and  recovery  of  experiments  fielded  on  MINOR  SCALE  by  his  sponsor¬ 
ing  agency. 
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SECTION  III 


PROCEDURES 


A.  GENERAL. 

The  policies  set  forth  In  this  section  are  established  to  assist  the 
TGO  In  fulfilling  his  responsibilities  and  to  Insure  safe  execution  of  the  tests. 

B.  PARTICIPATING  AGENCIES. 

1.  The  Project  Officer  (PO)  for  each  agency  participating  on  MINOR 
SCALE  shall  be  responsible  for  the  safety  of  his  personnel  and  For  the  safe  conduct 
of  his  agency's  operations  at  the  MINOR  SCALE  Site.  Project  officers  are  listed  In 
Annex  A.  Each  Project  Officer  with  hazardous  operations  shall  prepare  a  Standing 
Operating  Procedure  (SOP)  for  hazardous  operations  on  MINOR  SCALE  and  shall  assist 
the  TGO  In  niodlfylng  the  plan.  If  necessary,  so  that  It  meets  the  approval  of  the 
T6D  and  the  WSMR,  Safety  Office.  The  PO  shall  also  assist  the  TGO  In  preparation 
of  any  reports  or  forms  pertinent  to  his  experiments  that  may  be  required  by  WSMR. 

2.  The  agency's  SOP  shall  Identify  procedures  which  are  required  for 
the  safe  conduct  of  the  agency's  operation  and  which  are  to  be  followed  by  agency 
personnel  during  the  fielding,  test,  and  experiment  recovery  phases.  It  shall 
emphasize  hazardous  materials  and/or  conditions  that  may  be  encountered  during  any 
phase,  and  shall  provide  detailed  procedures  to  be  followed  In  order  to  cope  with 
such  hazards.  Each  SOP  will  be  approved  by  the  TGO  and  the  WSMR,  Safety  Office. 
Approved  SOP's  are  Included  In  Annex  F  of  this  document. 

3.  Agency  contractors  and  subcontractors  will  be  considered  to  be  a 
part  of  that  agency.  It  shall  be  the  responsibility  of  the  agency  PO  to  assure 
that  such  contractors  and  their  personnel  conform  to  the  requirements  of  this  docu¬ 
ment. 

C.  PERSONAL  PROTECTIVE  EQUIPMENT. 

All  participating  agencies  shall  provide  their  personnel  with  the 
necessary  personal  protective  equipment  for  use  during  those  operations  In  which 
personnel  hazards  exist.  This  equipment  shall  meet  requirements  and  specifications 
of  the  Department  of  Labor  and  shall  Include  Items  such  as  hard  hats,  safety  shoes, 
protective  goggles,  and  special  equipment  for  specific  tasks  (e.g.,  nonstatic 
clothing,  face  shields,  etc.). 


0.  MEDICAL  EMERGENCIES. 

The  TOO  will  arrange  for,  and  publish,  procedures  for  handllno  major 
medical  emergencies.  Participating  agencies  shall  provide  first  aid  supplies 
appropriate  for  the  hazards  Involved  In  fielding  their  experiments.  First  aid 
supplies  shall  be  maintained  In  a  conspicuous  and  convenient  location.  A  First  Aid 
kit  will  be  available  at  the  GZ  construction  trailer.  In  the  event  personnel 
require  transportation  to  the  hospital,  call  the  Socorro  Ambulance  (Annex  D). 
Until  EMT's  are  available  at  Stallion,  staff  personnel  trained  In  first  aid  will 
stabilize  Injured  personnel,  and  If  determined  to  be  acceptable,  use  a  suitable 
vehicle  for  transport  to  meet  the  dispatched  ambulance  either  at  Stallion  or 
enroute.  During  charge  construction  and  event  execution  and  reentry,  a  WSMR 
ambulance  and  medics  will  be  on  site. 

E.  EXPLOSIVES. 

Explosives  used  at  WSMR  will  be  handled,  transported,  and  stored  In 
compliance  with  Department  of  the  Army  Materiel  and  Readiness  Command  Regulation 
385-100,  Safety  Manual;  and  CFR  Title  29,  Part  1926,  Subpart  U,  Blasting  and  Use  of 
Explosives,  whichever  Is  more  applicable.  The  TGD  has  jurisdiction  over  all  explo¬ 
sives  related  to  MINOR  SCALE  and  he  shall  be  notified  prior  to  their  arrival  at 
WSMR.  A  WSMR  safety  representative  shall  be  Included  on  the  access  lists  for  all 
explosives  areas  and  shall  be  Included  as  a  member  of  the  Pre-arming  and  Arming 

Parties,  and  Postshot  Assessment  Taam. 

1.  Transporting.  The  transportation  on  WSMR  of  all  explosives  related 
to  DIRECT  COURSE  Is  under  the  jurisdiction  of  the  TGD.  All  explosives  transported 

on  WSMR  must  be  carried  In  vehicles  complying  with  Chapter  22  of  OARCOMR  385-100 

for  transporting  explosives.  Approved  vehicles  must  carry  appropriate  fire  fight¬ 
ing  equipment,  including  Class  B-C  portable  fire  extinguishers,  explosives  tie¬ 
downs,  and  other  safety  equipment.  When  carrying  explosives,  the  vehicle  must 
display  the  appropriate  "EXPLOSIVES*  signs.  Explosives  shall  not  be  transported 
Into  or  out  of  the  test  bed  complex  until  after  the  agency  Project  Officer  has 
developed  plans  for  these  operations  and  they  have  been  approved  by  the  TGD. 

Separation  of  nrrsonnel  from  potentially  hazardous  explosives  will  be  based  upon 
quantity-distance  tables  of  OARCOMR  385-tOO. 
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NOTE:  The  TGO  may  permit  transportation  of  2  kilograms  or  les'  of 
explosives  and  the  detonator  on  the  same  vehicle  provided  the 

detonator  Is  carried  In  Its  shipping  container  and  physically 
separated  from  the  explosive. 

2.  Storage.  The  TGO  will  arrange  for  appropriate  explosive  storage 

magazines  for  use  by  ONA  agencies  and  contractors.  Requirements  for  storage  shall 

be  made  known  to  the  TGO  at  least  two  weeks  before  explosives  are  due  to  arrive  at 

WSMR. 

3.  Instrumentation.  An  explosive  that  Is  Instrumented  shall  be 

handled  In  the  same  manner  as  one  having  detonators.  When  not  In  use,  the  Instru¬ 
mentation  leads  shall  be  connected  together  and  grounded  to  the  container. 

F.  HYOROGEN. 

The  TGO  shall  be  notified  of  hydrogen  deliveries  to  the  MINOR  SCALE 
test  bed  at  least  two  working  days  before  deliveries  are  to  be  made.  TRS  pits 
require  hydrogen  servicing.  Areas  containing  hydrogen  tanks  will  be  designated 
Limited  Access  Zones  during  and  after  the  tanks  are  serviced. 

6.  LIQUID  OXYGEN  (LOXl. 

The  TGO  shall  be  notified  at  LOX  deliveries  to  the  MINOR  SCALE  test  bed 
at  least  two  working  days  before  deliveries  are  to  be  made. 

At  least  two  persons  qualified  to  handle  LOX  shall  be  suited  In  protec¬ 

tive  clothing  for  each  handling  operation.  One  member  of  the  crew  performing  the 
LOX  hanoling  or  transfer  operations  shall  be  designated  to  have  full  authority  over 
all  personnel  and  equipment  In  the  Immediate  vicinity  and  shall  be  responsible  for 
the  safety  of  these  personnel  during  the  time  required  for  the  handling  or  trans¬ 
fer.  Operations  shall  be  performed  only  In  open  areas  where  good  ventilation  can 
be  maintained.  The  area  around  LOX  transfer  points  will  be  Inspected  to  assure 
there  are  no  oils  or  grease  which  could  be  stepped  on.  Boots  will  be  Inspected  for 

oll/grease.  System  materials  which  will  come  Into  contact  with  LOX  shall  have 

ductility  and  Impact  resistance  suitable  for  the  temperatures  Involved.  Head, 
face,  hand  and  foot  protection,  as  prescribed  by  the  approved  SOP,  shall  be  worn 
during  all  operations  Involving  LOX.  Any  oll/grease  will  be  cleaned  from  boots  and 
the  area  before  LOX  Is  used.  LOX  will  not  be  used  to  blow  clothes  or  body  parts 
clean  of  dirt  or  moisture.  Personnel  protection  and  handling  procedures  shall 
conform  to  Paragraph  6-6  of  AFR  127-101.  In  addition  to  the  requirements  of  AFR 
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127-101,  fresh  air  breathing  equipment  shall  be  maintained  In  readiness  during  LOX 
handling  and  transfer  operations. 

H.  AIR  traffic'. 

Flight  plans  for  all  air  traffic  related  to  MINOR  SCALE  shall  be  sub¬ 
mitted  to  the  TOO  for  review  and  forwarding  to  WSMR  Flight  Safety  for  coordination 
and  approval.  Because  of  the  varied  and  continuing  operations  at  WSNR,  the  re¬ 
quirement  for  advance  approval  of  flight  plans  applies  to  dry  runs  and  pre-  and 
postshot  operations,  as  well  as  shot  day  activities.  A  National  Range  STEWS-NR-P 
Form  46-e  must  be  submitted  tc  the  WSMR  Range  Program  Office  for  each  flight. 

I.  ELECTRIC  POWER. 

All  electrical  systems  shall  conform  to  the  requirements  of  the 
National  Electric  Code.  High  voltage  signs  shall  be  posted  In  appropriate,  con¬ 
spicuous  places.  Generators  shall  be  operated  In  accordance  with  the  manufac¬ 
turer's  Instructions  and  shall  be  operated  only  by  qualified  personnel.  Generator 
pads,,  grounding,  and  fuel  supply  systems  shall  comply  with  WSMR  Regulation  420-3, 
Appendix  K,  Paragraph  2.  All  Instrumentation  trailers  using  a  floating  ground 
reference  during  operations  must  be  equipped  with  a  positive  earth  grounding  system 
for  all  electrical  components.  Including  power  sources.  This  earth  ground  system 
shall  be  used  at  all  times  except  during  test  operations.  The  grounding  system 
shall  Include  a  red  and  green  light  warning  system  to  visually  Identify  whether  the 
trailer  Is  In  the  grounded  or  ungrounded  configuration.  The  red  light  shall  Indi¬ 
cate  the  ungrounded  configuration. 

J.  ELECTRICAL  STORMS. 

The  TOO  shall  be  responsible  for  supplying  potential  gradient  meters 
for  use  In  determination  of  the  approach  of  electrical  stones.  Explosive  handling 
and  transfer  operations  shall  be  terminated  whenever  electrical  storms  come  within 
S  miles  of  any  hazardous  operation. 

K.  FIRE  PROTECTION  AMO  REPORTING. 

The  TGO  shall  arrange  for  fire  protection  for  MINOR  SCALE  facilities. 
Fire  extinguishers  will  be  provided  to  agencies  for  the  duration  of  the  fielding 
phase  when  necessary  to  meet  the  requirements  of  HSMR  Regulation  420-3.  Locations 
and  types  of  fire  extinguishers  shall  be  as  prescribed  In  Appendix  N,  WSMR  Regula¬ 
tion  420-3.  Any  fire,  regardless  of  type  or  size,  shall  be  reported.  Fires  may  be 
reported  by  any  of  the  following  means; 
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1.  Telephone:  Dial  679-4434. 

2.  Radio:  Any  radio  net  having  a  base  station  with  telephone  conmunl- 

catlon. 

3.  Messenger:  If  neither  telephone  nor  radio  Is  available,  a  mes¬ 
senger  shall  proceed  to  the  nearest  telephone  or  fire  station. 

L.  DESI6M  SAFETY  FACTORS. 

Following  Is  a  tabulation  of  minimum  safety  factors  to  be  used  In  the 
design  of  test  Items: 


Item 

Factor  of  Safety 
for 

Personnel 

Basis 

Handling  Equipment 

4 

Material 

field  Strength 

Cryogenic  Systems 

and  Materials 

5 

Material 

Yield  Strength 

Mote:  Application  of  safety  factor  where  personnel  are  Involved  Is: 

Load  or  pressure  x  safety  factor  •  minimum  design  load  or  pressure. 

Where  loads  or  pressures  are  to  be  test  related  only  <that  Is,  In¬ 
duced  by  the  test),  no  factor  of  safety  1$  required. 

M.  VEHICLES. 

Speed  limits  on  WSHR  numbered  roads  shall  be  as  posted  by  WSHR.  The 
maximum  speed  limit  on  all  roads  within  the  MINOR  SCALE  test  bed  shall  be  25  miles 
per  hour. 

N.  CONTROLLED  ACCESS  ZONES  AND  LIMITED  ACCESS  ZONES. 

Controlled  Access  Zones  and/or  Limited  Access  Zones  have  been  developed 
on  the  basis  of  Information  provided  by  participating  agencies.  A  Test  Bed  Layout 
indicating  the  location  of  the  hazardous  operations  Is  shown  In  Figure  6. 

O.  POSTSHOT. 

Postshot  reentry  Into  the  test  bed  by  experimenter  personnel  shall  not 
be  permitted  until  the  Postshot  Assessment  Team  has  completed  Its  survey  and  re¬ 
entry  Is  authorized  by  the  TGO.  The  Postshot  Assessment  Team  shall  Include  repre¬ 
sentatives  from  the  WSMR  Radiation  Protection  Office  and  Safety  Office.  Postshot 
Reentry  Procedures  and  experiment  recovery  requirements  are  specified  In  Annex  G. 
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MINOR  SCALE  HAZARDOUS  EXPERIMENTS 


Figure  6.  MINOR  SCALE  test  bed  layouts  (controlled 
and^r  limited  access  zones). 


SECTION  IV 


EXPERIMENT  HAZARDS  AMO  ACCESS  RESTRICTIONS 


A.  GENERAL- 

A  variety  of  hazards  will  exist  at  the  MINOR  SCALE  test  bed.  The  MINOR 
SCALE-generated  hazards  can  be  minimized  by  cooperation  between  agencies,  by  making 
all  personnel  aware  of  them,  and  by  use  of  Judgment  In  working  with  hazardous 
Items.  In  addition  to  these  hazards,  there  are  natural  hazards  which  exist  because 
of  the  locale  and  environment.  This  section  Identifies  the  more  serious  hazards 
that  will  be  encountered  at  the  MINOR  SCALE  test  bed. 

8.  NATURAL  HAZARDS. 

Annex  B  Is  a  sunnary  of  hazards  which  might  be  encountered  at  WSNR. 
A11  personnel  assigned  to.  or  visiting,  the  MINOR  SCALE  test  bed  should  be  provided 
with  a  copy  of  this  Information. 

C.  AIRCRAFT  SUPPORT. 

Several  organizations  will  support  the  event  with  aircraft  as  sum¬ 
marized  In  the  supplement  to  the  OR. 

0.  MINOR  SCALE  TEST  BED  HAZARDS. 

This  event  Involves  hazards  which  are  unique  to  the  type  of  burst  simu¬ 
lated  and  to  the  different  types  of  experiments  which  make  up  the  Test  Bed  Layout. 

Table  1  displays  the  hazardous  operations  which  have  been  Identified 
for  this  event.  These  operations  are  summarized  In  this  section.  Specific  safety 
Standing  Operating  Procedures  for  each  operation  will  be  approved  by  the  WSMR 
Safety  Office  and  Included  as  Annex  F.  Applicable  portions  of  the  approved  SOP's 
will  be  posted  conspicuously  at  the  site  of  each  operation  in  accordance  with  the 
provisions  of  Reference  1.  SOP's  will  be  numbered  NR-PD  (Operation  Number  1 
through  14),  coinciding  with  ANNEX  F  -  Operation  Number  1-14. 

Table  2  presents  a  sunmary  of  hazardous  materials  Included  In  the  test 
bed.  Figure  6  locates  hazardous  experiments  within  the  Test  Bed  Layout,  specifying 
access  restrictions.  Hazardous  operations  are  summarized  below: 

1.  Container  Construction.  The  container  will  be  a  segmented  fiber¬ 
glass  hemisphere  44'  1n  radius.  The  base  of  the  hemisphere  will  consist  of  24 
Identical  segments  and  the  top  (or  cap)  will  consist  of  12  segments  as  shown  In 
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Table  1.  MINOR  SCALE  hazardous  operations  (Concluded). 
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Table  2.  Hazardous  material  summary. 


inM  dt  _ eiiMtHit _ uuliia - hriMw  tf  »4i«r< 


Hftteim 

MfO 

4tM  IMt 

0407 

Nmlikkkr*  iMkliif  -  tkol 

KIM.  (IS/ZS  NH/1>li 

310  Ikt 

IIS42 

NMltylwra  -  tkal 

CM  t 

1/7  lit 

HSU 

Mmtikkart  lM4la«  -  %kai 

1C -734  NtmUrt  (4|: 

HI* 

1000  m 

in42 

Fl*«l  imlif  ‘  siMt 

lUAMM 

Msez 

fliul  Aratiif  ~  tiMt 

FCK  (4) 

240  M 

MSOI 

NMltklMr*  la«kl*o-4k«l 

TyratKkaU  (4M 
tM  UdM) 

20  lit 

IJccU  P*4t 

Olt  Hat  IRIUII  -  rtcexry 

(Ik trie  Hitcfett 

IM  m 

(jKtk  kkOt 

Ott  tta*  latOII  -  rycorry 

■•tatliMt 

44  «■ 

tmp  0104 

Om  SMiti  irl»r  •  r*co«trv 

HI- 10  Ni>i-<i»  itu 

44 

i»p  iioi 

Ok*  aaatk  pr\mr  -  ricaxry 

eoiMHW 

matiklia  141 

4000  aCI 

li»i  1400. 
1401.  IlM 

Iklt  tiaa  -  rKanry 

Cttla  131 

t  t  1  act 

Ittt  OtO 

UttO  kT*-  «a0  kktOkat 

«Mrl(«a  741 

40  «  lOS  aCI 

Utl  OtO 

UiM  ptt-  (kl  kkttlkal 

(71  100  Jkalk  k«lM0 

KMr  iMkKi 

Ckllkrktikk  mO  «arl*k  ikot 

l-My  lak* 

3  k«/434  rtMlfM/kr 

(■».  0104 

CkllkrkllM  *ka  karlkk  ihsl 

laky  (17  olMltl  kk4 
HlllMk  ariMlO* 

Ok.  0177 

fikkfk  IkttdUIlM  -  rytkxry 

mivnm 

SalliW  MullMria* 

170  Ik  kkitit 

Ok-  1770-1771 

kr«-  tkO  kktOkal  kt* 

NltrHM 

(371  744  (•  l( 

0  7400  ktl 

(4)/TIS 

flrtl  M*l«  Ull-kkUvkol 

flWWMUS 

IlyarktK 

(II  300  c«  It . 

#  7400  yyl 

|I)/IIS 

firyt  lull  ItH  -  kktitkat 

•nutk 

(0)  740  CO  It 
•  7400  >«l 

(i|/in 

FIril  lltll  Utl  -  kk'tikkl 

lOI 

(II  714  littr 
(II  1400  «kl 

(I)/II4 

(l)/IIS 

Flrtl  lull  Utt  -  HtttkkI 
Mm  lull  iKt  -  kktukol 

•iMtl  iMl 

■itrkK  Mkltltl 

IIS  last 
krtititt 

katltlKMl  UU-tlak  -  kktlikal 

UtkKiltk  «kl  ryaky*) 

■ItrMtlkM* 

(31  44  I4l  4r» 

Ok.  0014. 

Onay  kktlM*kkl  Uly  May 

M.  «i 


173 


Figure  4.  A  cross  section  of  each  segment  can  be  described  as  follows:  the  Inner 
surface  will  be  a  1/4  Inch  of  fiberglass.  This  outer  layer  will  be  different 
thicknesses  depending  on  the  height  above  the  ground.  At  ground  level  the  fiber- 
glass  win  be  3/4  Inch  thick;  at  the  top  of  the  hemisphere.  It  will  be  1/4  Inch 
thick.  Individual  segments  will  be  erected  by  a  special  hydraulic  fixture,  bolted 
together,  and  sealed  with  an  additional  quarter  Inch  fiberglass  patch  on  the  Inner 
and  outer  surfaces  along  each  joint. 

The  entire  structure  will  rest  on  a  wooden,  circular  frame  that  sits  on 
25  vertical,  burled,  wooden  poles.  The  Interior  ground  area  will  be  covered  by  a 
mylar  sheet  to  prevent  ground  moisture  from  getting  Into  the  ANFO.  (Annex  F-1) 

2.  AMFO  nixing.  A  mixing  plant  to  add  diesel  oil  to  ammonium  nitrate 
to  make  ANFO  (Blasting  Agent)  will  be  set  up  on  the  North  Range,  WSMR.  In  support 
of  MINOR  SCALE  High  Explosives  Test.  The  mixing  plant  will  be  located  1.45  miles 
east  of  route  1,  on  route  20.  Fuel  oil  delivered  to  the  mixing  plant  In  trucks 
will  be  discharged  Into  the  auger  carrying  the  annonlum  nitrate  from  the  hopper  to 
elevators.  The  AMFO  will  be  gravity  loaded  Into  trucks  from  the  elevators  for 
delivery  to  the  hemisphere  at  GZ.  The  trucks  used  to  transport  the  ANFO  will  be 
appropriately  marked,  as  will  the  mixing  plant.  The  raw  material  for  the  ANFO,  at 
the  mixing  plant,  will  be  limited  to  100  tons  of  ammonium  nitrate  and  100  tons  of 
diesel  fuel  oil.  (Annex  F-2) 

3.  Explosive  Operations.  After  completion  of  the  fiberglass  container 
and  prior  to  ANFO  loading,  the  booster  charge  will  be  constructed  at  ground  level 
In  the  center  of  the  hemisphere  fiberglass  container. 

a.  The  booster,  consisting  of  310  pounds  of  Octol,  will  be  con¬ 
structed  In  a  hemispherical  shape  approximately  28  Inches  In  diameter.  Two  CH-6 
sub-booster  pellets  will  be  emplaced  In  the  Octol  booster.  Each  sub-booster  will 
have  two  lengths  of  flexible  confined  detonating  cord  (FCDC)  attached  that  will  be 
extended  outside  of  the  fiberglass  container  and  tied  off  during  the  remainder  of 
the  charge  loading  operation. 

b.  ANFO  Loading.  4,800  tons  of  ammonium  nitrate-fuel  oil  mixture 
(ANFO)  win  be  loaded  Into  the  88-foot  diameter,  honeycombed,  fiberglass  hemi¬ 
sphere.  The  ANFO  win  be  delivered  to  the  test  site  In  bulk  form  from  the  mixing 
plant  In  hopper  trucks  and  pneumatically  discharged  Into  the  hemisphere.  Two 
workmen  Inside  the  hemisphere,  wearing  self-contained  breathing  apparatus. 
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distribute  the  ANFO  to  Insure  a  uniform  level.  This  process  win  continue  until 
the  hemisphere  Is  full.  The  entire  loading  operation  will  require  approximately  10 
days  to  complete,  working  daylight  hours  only. 

ANFO  quality  control  will  be  monitored  by  personnel  from  the  Naval 
Surface  Weapons  Center  (NSWC).  Samples  of  ANFO  will  be  taken  from  each  load  and 
analyzed  for  fuel  oil  content  and  particle  size.  Each  load  Is  weighed  on  a  plat¬ 
form  scale  to  track  actual  charge  weight.  Particle  size  and  particle  size  distri¬ 
bution  are  Important  for  both  charge  density/weight  results  and  ANFO  sensitivity. 
Annex  F-S  Is  the  ANFO  Loading  SOP. 

4.  Booster  Svstem/Pre-Arminq.  The  MINOR  SCALE  booster  system,  sup¬ 
plied  by  NSWC,  consists  of  a  27.5-1nch  diameter  OCTOL  (75/25  HMX/TNT)  hemisphere 
main  booster  weighing  nominally  310  pounds  and  containing  2  CH-S  sub-booster  pel¬ 
lets.  Four  60-foot  aluminum  sheathed,  flexible,  confined,  detonating  cords  (FCOC) 
transfer  detonation  from  the  exploding  bridgewire  detonators  to  the  Octol  hemi¬ 
sphere.  Pre-arming  consists  of  placing  the  Octol  hemisphere  and  sub-booster 
assembly  Inside  the  fiberglass  hemisphere  prior  to  charge  construction.  The  FCOC 
lines  are  pre-posl tinned  Inside  during  assen^ly  and  exit  the  hemisphere  through  the 
bottom  and  are  tied  off  once  the  detonator  holders  are  attached. 

Arming  consists  of  attaching  the  four  TC234  detonators  to  the  detonator 
holders  at  the  end  of  the  FCOC  lines  and  enabling  the  Arming  and  Firing  (A6F)  Sys¬ 
tem.  The  detonators  and  firing  system  are  designed,  supplied,  and  operated  by 
Sandia  National  Laboratory  Albuquerque  (SNLA),  Division  7132.  Four  300-foot  'C* 
cables,  pre-positloned  In  the  structure,  attach  the  detonators  to  the  X-unIt 
located  on  the  test  pad.  This  unit  Is  connected  to  the  A6F  System  located  In  the 
Timing  and  Firing  (T&F)  Van,  approximately  6000  feet  away  In  the  West  Instrumenta¬ 
tion  Park.  The  A&F  System  consists  of  an  arm  panel  with  an  "Arm/Safe"  key  switch 
and  monitor  lights,  a  high  voltage  panel,  an  Interlock  panel,  two  power  supplies, 
and  a  cable  lock  box  with  key.  The  system  Is  locked  out  until  after  final  arming 
by  the  two  keys  In  the  system. 

The  Arming  SOP  Is  provided  as  Annex  F-4.  The  SNLA  SOP  No.  02700  8502, 
System  Description  and  Detailed  Procedures,  Is  provided  as  Annex  E. 

5.  Helium  Sound  Velocity  Probs.  Forty  sound  velocity  probes  In  which 
high  voltage  spark  gaps  and  microphone  sources  will  be  Installed  on  the  MINOR  SCALE 
test  bed  precursed  radlals.  The  spark  gaps  are  part  of  a  system  for  measurement  of 
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helium  concentration  In  the  helium  bag.  Plastic  covers  will  be  placed  over  each 
spark  gap  probe  during  calibration,  as  a  personnel  protection  system.  Each  cover 
will  be  marked  *0anger  High  Voltage*  and  *Do  Not  Remove*.  (Annex  F-S) 

6.  Laser  Field  Operations.  Two  100  Joule  ruby  lasers.  Holobeam 
Laser,  Inc.,  Hodel  810  will  be  mounted  In  manned  bunkers  5038  feet  from  62  along 
the  west  radial.  The  laser  beams  will  be  aimed  at  diffuse  screening  targets  behind 
the  leading  edge  of  the  helium  bag  and  GZ.  Laser  operating  personnel,  observers 
and  guards  must  wear  protective  glasses  during  operation.  The  lasers  will  be 
locked  out  when  not  In  operation.  (Annex  F-6) 

7.  Blast-Gauge  Stations.  Ten  blast-gauge  stations  will  be  Installed 
on  two  radlals  of  the  MINOR  SCALE  test  bed.  Each  station  will  Incorporate  a  beta 
densitometer  gauge,  Amersham  Corp.  profflethluffl-147  beta  source,  500  mCl.  The  beta 
densitometer  gauges  will  be  calibrated  and  used  to  measure  the  blast-wave  density 
for  the  MINOR  SCALE  HIGH  explosive  blast  test.  A  no  access  area  w111  be  roped  off 
around  each  blast-gauge  station  and  posted  with  radiation  warning  signs  visible  to 
personnel  approaching  from  any  direction.  (Annex  F-7) 

8.  Pyrotechnic  Electa.  Ten  bowling  balls,  five  burled  at  5  feet  on 
ten  foot  Intervals  starting  at  50  feet  from  edge  of  hemisphere,  and  five  burled  at 
2  feet  on  ten  foot  Intervals  starting  at  60  feet  from  edge  of  hemisphere  will  be 
placed  on  test  bed.  Each  ball  contains  approximately  two  pounds  of  a  40X  magnesium 
and  60%  teflon  pyrotechnic  wax  based  mixture  which  will  be  Initiated  by  an  Atlas 
M-lOO  Electric  match  containing  16  mg  of  Class  C  pyrotechnic  material.  The 
pyrotechnics  will  be  fired  on  test  runs  and  at  event  zero  time  through  the  timing 
and  firing  system  (1/2  amp,  50  ms  signal).  Storage,  handling  and  transportation 
will  be  In  accordance  with  regulations  for  explosives.  A  limited  access  zone  will 
be  established  during  tests  and  final  Installation  of  devices.  (Annex  F-8) 

9.  Streak  X-Rav.  A  Kevex  X-ray  tube,  631  rocntgens/hr  9  one  meter, 
30  kv  9  9-10  ma  will  be  emplaced  In  an  underground  vault  on  the  test  bed  with  two 
sails  projecting  above  ground  level.  The  X-ray  source  transmits  from  one  sail  to 
detectors  on  the  other  sail.  Sails  are  4-6  Inches  apart.  Area  will  be  roped  off 
during  calibration.  (Annex  F-9) 

10.  Automatic  Dust-Tube  Catchers.  Nine  dust-tube  catchers  will  be 
emplaced  In  the  test  bed.  Each  dust-tube  catcher  contains  54  gms  datasheet  and 
M-70  mini-cap  detonators.  The  dust-tube  catchers  will  be  placed  at  50  and  30  psl 
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stations  within  the  precursor  bag  area.  Each  station  will  have  three  pedestals, 
one  above  the  bag  and  two  below  the  bag.  The  area  within  50  feet  of  each  tube  will 
be  designated  a  limited  access  zone  during  loading  and  arming  of  the  explosive 
matrix.  (Annex  F-10) 

11.  Soil  Characterization.  A  soil  test  gauge,  Troxler  soil  character¬ 
ization  gauge  with  8  mCl  Cesium-137  and  40  mCl  Amerlcum-241  sources,  will  be  used 
pre-  and  post-shot  to  take  soil  saim)1es  on  HIMOR  SCALE  test  bed.  When  not  attended 
the  system  will  be  properly  secured.  (Annex  F-11) 

12.  Holograph.  A  holograph  apparatus  will  be  emplaced  underground  on 
the  test  bed  with  two  sails  extending  6  Inches  above  ground.  The  holograph  gauge 
contains  two  Internal  lasers,  a  ruby  pulsed  12  mjoule  laser,  and  a  3  raw  continuous 
wave  gallium  arsenide  laser.  Both  lasers  are  wholly  contained  within  the  gauge 
apparatus.  Since  the  laser  beams  emit  only  between  the  2  inch  gap  between  the 
sails,  there  Is  no  eye  hazard  to  personnel  for  normal  operations.  High  voltage 
components  will  be  locked  out  and/or  disconnected  when  Internal  components  are 
exposed.  (Annex  F-12) 

13.  Hardened  Shelter.  Small  quantities  of  sulfur  hexafluoride  will  be 
released  10  meters  upwind  to  two  hardened  shelters  (1220  and  1221).  Concentration 
outside  and  Inside  the  shelter  will  be  measured.  The  SF^  concentration  Is  not 
expected  to  exceed  10  ppm.  Pre-  and  post-blast  tests  are  required.  Sulfure 
Hexaflourlde  Is  a  nonflammable,  nontoxic  Inert  gas.  It  Is  used  as  a  tracer  gas  by 
EPA  and  other  regulatory  agencies  In  tests  to  study  air  movement  in  open  air 
studies.  (Annex  F-13) 

14.  TRS  Operations.  Eight  Thermal  Radiation  Source  (TRS)  Installa¬ 
tions  will  be  located  on  the  test  bed.  Each  site  will  consist  of  a  pit  containing 
a  control  system  and  regulators,  and  a  supply  of  powdered  aluminum,  hydrogen  and 
oxygen.  The  four  burners  for  each  pit  will  be  burled  approximately  40  feet  from 
the  service  pits.  These  systems  will  be  serviced  and  maintained  In  accordance  with 
the  TRS  Standing  Operating  Procedures.  The  pit  areas  will  be  designated  Limited 
Access  Zones.  The  TRS  units  will  be  monitored  by  the  TRS  Central  Control  System  In 
the  TRS  Instrumentation  Van  (West  Instrumentation  Park)  and  fired  as  part  of  the 
event  timing  and  firing  system.  (Annex  F-14) 

Military  vehicles  and  other  equipment  will  be  located  along  the  west 
radial  between  1720'  and  3500'  from  SZ.  Some  of  these  test  articles  will  contain 
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diesel  fuel  to  run  their  engines  during  the  test.  The  diesel  fuel  In  test  articles 
requiring  TRS  support  will  not  Ignite. 

Three  55  gallon  drums  of  nonsensitized  nltromethane  will  be  enplaced  on 
the  test  bed  (see  8065,  8066,  and  8067  on  Figure  16).  These  drums  will  be  stored 
and  transported  as  a  flannable  liquid. 
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ANNEX  A 

MINOR  SCALE  ORGANIZATION 


FCDNA  Test  Group  Staff 
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Program  Analyst 
Program  Director 
Program  Director 
Program  Director  {TRS) 
Technical  Director  (TRS) 
Safety  Officer 
Photo  Program  Director 
Administration 
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Capt  Edward  Raska 

Lt  Stephen  L.  Crawford 
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Lt  Allen  D.  Taylor 

Mr.  Jim  Mathews 

Mr.  Dwight  Simpson 

CPT  Charles  6.  Walls 

CPT  Ken  Jeffrey 
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LCD*  Kirk  Mathews 
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Mr.  Emery  Prather 

SSgt  Ron  Pierce 
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ANNEX  B 


WSMR  SUMMER  HA22ARDS 


New  Mexico 
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HEAT  IKJURtES 


The  sunny,  warm  weather  of  the  Southwest  can  become  a  hatard  if  not 
aporoached  with  caution.  Heat  can  injure  our  bodies  in  several  ways. 

Serious  bodily  injury  and  loss  of  manhours  can  occur  if  proper  judgement 
is  not  used. 

Excessive  exposure  to  the  ultraviolet  rays  of  the  sun  can  result  In 
sunburn.  A  bad  sunburn  may  not  only  be  uncomfortable,  but  can  cause  a 
person  to  become  very  111.  Repeated  exposure  to  the  sun  may  produce  skin 
damage  and  be  a  cause  of  skin  cancer.  Unexposed  skin  should  be  exposed  to  the 
sun  no  longer  than  10  to  15  minutes  Initially.  After  the  first  few  days  the 
exposure  time  may  be  gradually  lengthened  until  the  skin  1$  conditioned. 

Heat  Cramps  may  result  from  exposure  to  high  temperature  for  a  relatively 
long  time,  particularly  If  accompaned  by  heavy  exertion,  with  excessive  loss 
of  salt  and  moisture  from  the  body.  Heat  cramps  are  characterired  by  the 
cramping  of  muscles  of  either  the  skeletal  system  or  the  intestines.  In 
either  case,  the  condition  may  be  relieved  In  a  few  hours  under  proper 
treatment,  although  soreness  may  persist  for  several  days. 

A  loss  of  salt  and  water  from  the  body  may  also  lead  to  heat  exhaustion. 
In  this  condition,  the  person  becomes  pale,  weak,  dizzy,  confused  and 
perspires  freely.  Treatment  is  aimed  at  promoting  the  return  of  blood  to 
the  heart  (by  elevating  the  feet),  cooling  the  patient  (by  moving  him  to  a 
cool  place,  fanning  him,  etc.},  and  by  increasing  the  salt  intake.  Encourage 
salty  foods  or  fluids  (carbonated  beverages  have  a  high  sodium  content). 

This  same  treatment  can  be  used  in  the  treatment  of  heat  cramps. 

Heat  stroke  is  the  most  serious  of  the  three  types  of  heat  injury,  and 
Is  often  fatal.  Heat  stroke  is  a  medical  emergency  and  requires  Immediate 
attention.  It  is  caused  by  damage  to  the  heat-regulating  mechanism  of  the 
brain,  and  Is  characterized  by  an  extremely  high  body  temperature  (often 
over  108  degrees  Fahrenheit);  profound  coma;  hot,  reO,  dry  skin;  and  absence 
of  sweating.  Pulse  and  respirations  are  rapid  and  convulsions  may  occur. 
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Tht  prtmt  06j«ct1v»  of  trMtmtnt  t*  to  lowtr  the  body  temperature  as  quickly 
as  possibla.  Hove  the  patient  to  a  cool  or  shady  place,  and  reeiove  all  outer 
clothing.  If  possible,  Innerse  the  patient  In  cool  or  Ice  Mater;  If  not, 
sprinkle  him  Mith  Mater,  fan  to  hasten  evaporation  and  get  him  to  a  hospital 
innedlately. 

Will  salt  tablets  decrease  the  danger  of  heat  Injuries?  Recent  studies 
have  shown  that  Mhen  a  normal  diet  Is  consumed,  the  Ingestion  of  up  to  3 
additional  salt  tablets  does  not  reduce  the  Incidence  of  heat  injuries. 

When  more  than  3  salt  tablets  a  day  were  consumed,  the  Incidence  of  all  3 
types  of  heat  Injury  Increased.  Excessive  salt  Intake  can  cause  symptoms 
of  gastrointestinal  distress,  muscular  soreness,  fatigue  and  decreased  work 
capacity.  Excessive  consumption  of  salt  must  be  avoided;  the  goal  Is  a 
balance  of  salt  and  water,  with  neither  too  much  nor  too  little.  Salt  tablets 
are  not  recoomended  for  oral  undiluted  consunptlon  by  the  Surgeon  General. 

Heat  Injuries  can  be  avoided  by  observing  the  following  rules: 

1.  Acclimatize  yourself,  l.e.,  gradually  expose  yourself  to  the  heat 
and  sun  over  a  period  of  several  days. 

2.  Reduce  physical  activity  during  the  heat  of  the  day  and  observe 
W6GT  (Wet  Bulb  Globe  Temperature]  restrictions  of  outdoor  work. 

3.  Drink  more  water  and  use  extra  salt  In  cooking  (Persons  on  sodium 
restricted  diets  should  check  with  their  private  physician  before  altering 
their  sodium  Intake). 

4.  Keep  yourself  In  good  physical  condition;  any  Illness  may  lower 
your  resistance  to  heat  stress.  Alcohol  also  may  compromise  your  resistance 
to  heat  Injury. 

5.  Be  alert  to  the  signs  and  symptoms  of  heat  Injury  In  both  yourself 
and  those  you  are  working  or  playing  with  outdoors.  If  you  recognize  these 
signs  or  symptoms  then  take  the  proper  first  aid  measures  and  seek  lanedlate 
medical  care  If  the  condition  warrants  emergency  attention.  A  video  tape 

on  heat  Injury  and  Its  treatment  is  available  for  loan  from  Environmental 
Health.  MUSAHC.  678>1331. 
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p  L  A  G  u  •: 


virtually  everyone  has  heard  of  the  disease  caused  by  the  bacterial 
organisia  Yersinia  pestls.  In  the  middle  aqes  the  disease  was  kno*m  as  the 
Black  Death  and  killed  an  estimated  one  fourth  of  the  population  of  Europe. 

The  disease  Is  called  plague  and  can  be  found  In  wild  animals  throughout  the 
Western  United  States. 

New  Mexico  routinely  leads  the  nation  In  the  number  of  cases  of  human 
plague,  however,  plague  in  New  Mexico  has  historically  been  more  of  a  threat 
to  human  health  during  the  warmer  months  In  the  northern  half  of  the  state. 
Caution  Is  Indicated  In  southern  New  Mexico  as  well.  Cases  of  plague  have 
been  documented  1n  both  wild  animals  and  humans  In  this  area,  also. 

Plague  is  not  the  great  killer  it  once  was  In  terms  of  the  huge  number 
of  fatalities  associated  with  the  disease.  This  decline  1$  due  to  several 
factors:  The  discovery  and  use  of  a  wide  variety  of  antibiotic  drugs, 
improvements  in  the  early  diagnosis  of  the  disease,  vast  Improvements  In 
sanitation  and  rodent  control,  and  Individual  awareness  as  to  the  hazard 
posed  by. wild  animals  that  may  be  carriers  of  the  disease.  This  drop  In 
the  number  of  fatalities  Is  not  Indicative  of  any  lessening  of  the  seriousness 
of  the  disease,  however.  Plague  is  still  a  virulent,  potentially  lethal 
disease. 

Plague  Is  perpetuated  in  nature  by  bloodsucking  fleas  which  transmit 
the  bacteria  from  one  animal  to  another.  Fleas  live  In  the  fur,  nests  and 
burrows  of  their  hosts  and  most  will  parasitize  more  than  one  kind  of  mammal. 
The  wild  rodent  Is  by  far  the  predominant  reservoir  of  wild  plague,  however, 
any  mainnal  that  can  be  a  host  for  the  fleas  that  carry  the  pathogen  can 
contract  the  disease.  Predatory  animals  commonly  show  positive  evidence  for 
having  contracted  the  disease  either  from  Infected  flea  bites  or  from  eating 
the  Infected  flesh  of  their  prey.  Domestic  dogs  and  cats  art  also  susceptible 
to  fleas,  therefore  they  are  also  vulnerable  to  plague.  Dogs  do  not  seem 
to  get  noticeably  sick  from  plague  but  It  may  kill  cats.  Because  of  this 
and  other  environmental  hazards  (l.e.,  rabies),  one  should  not  allow  dogs  and 
cats  to  run  free.  Many  human  cases  of  plague  may  directly  be  linked  to  a  pet 
who  roamed  free,  contracted  the  disease  from  a  wild  source  and  brought  It  home 


Whan  plagua  is  Introduced  Into  dense  populations  of -susceptible  rodents 
tha  disaast  spreads  rapidly,  killing  many  animals  and  leaving  thair  fleas  with* 
out  a  source  of  blood.  These  fees,  searching  for  a  new  meal,  will  readily 
leave  tha  sick  and  dying  rodents  and  Infest  and  bite  a  new  host.  For  this 
reason,  the  handling  of  sick  or  dead  rodents  should  be  strictly  avoided  as 
should  any  area  known  to  be  heavily  Inhabited  by  rodents.  The  killing  of 
wild  rodents  by  untrained  personnel  using  poison  or  snap  traps  also  may 
increase  the  risk  of  human  plague  because  of  the  transfer  of  Infected  fleas. 

Humans  can  also  contract  plague  by  direct  contact  with  the  Infected 
blood  or  tissues  of  a  sick  or  dead  animal.  Hunters  and  trappers  who  skin, 
clean  or  otherwise  handle  rabbits,  carnivores,  or  rodents  can  get  plague  if 
infected  body  fluids  enter  a  cut  or  abrasion.  Recently  a  fatality  In 
southern  New  Mexico  was  directly  linked  to  the  skinning  of  a  plague  Infected 
bobcat  by  the  deceased. 

Humans  are  highly  susceptible  to  plague.  The  incubation  period  ranges 
from  two  to  six  days  and  In  rare  Instances  may  be  longer.  Normal  symptoms 
include  a  high  fever,  chills  and  headache.  Lymph  glands  In  the  groin,  arm* 
pits  and  neck  become  swollen  and  tender.  The  disease  is  typically  severe, 
with  a  definite  onset. 

If  plague  bacillus  Invades  the  lungs  it  produces  a  pneumonia  character* 
ized  by  high  fever,  headache,  difficulty  In  breathing,  shortness  of  breath 
and  a  cough  productive  of  bloody  sputum.  This  form  of  the  disease  typically  j 

has  a  shorter  Incubation  period.  Is  highly  coemunlcable  and  may  be  spread 
to  other  persons  when  the  patient  coughs  or  sneezes.  The  fatality  rata  In 
untreated  pneuannic  plague 'Is  estimated  to  be  9S  percent.  Death  occurs  aftar  | 

a  short  illness  of  one  to  three  days. 

Plague  Is  well  established  In  New  Mexico  among  wild  rodents  and  rabbits.  ! 

It  Is  technically  and  practically  Impossible  to  eradicate  the  disease  from 
tha  wild  at  this  time.  Individual  education  and  precautions  are  therefore 
indicated  In  the  prevention  of  this  disease  In  the  hunan  connunity.  The 
following  are  recommended  plague  prevention  measures  an  Individual  should 
take: 
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1.  Restrain  pets  and  keep  theffl  ana  their  tiying  quarters  (kennels  anq 
bedding)  treated  with  flea  powder,  keep  dogs  and  cats  a-ay  from  wild  rodents, 

rabbits  and  their  nests  and  burrows.  Oo  not  feed  pets  raw  rabbit  or  rodent 
meat,  viscera,  skins,  etc. 

2.  Avoid  contact  with  wild  animals  and  their  fleas.  Stay  away  from 
their  burrows  and  nests.  Oo  not  handle  sick  or  dead  animals.  Hunters  should 
wear  rubber  gloves  during  skinning  and  cleaning  operations.  Cook  wild  game 
thoroughly  before  eating. 

3.  Discourage  rodents  by  keeping  your  home  and  yard  free  of  trash. 

Junk  and  garbage.  Store  animal  feed  in  rodent  proof  containers  or  buildings. 
Oo  not  snap  trap  or  poison  wild  rodents. 

4.  See  your  physician  iinnediately  about  any  unexplained  illness, 
especially  one  having  sudden  onset  of  high  fever. 

5.  Report  any  observed  unusual  die-off  of  a  number  of  wild  rodents  in 
the  same  general  location  to  Environmental  Health,  HcAfee  US  Army  Health 
Clinic. 


VENOMOUS  ARTHROPODS 

The  following  are  some  of  the  important  poisonous  arthropods  (insect 
and  insect-like  animals}  which  may  be  encountered  in  this  area: 

CENTIPEDE.  A  se^nented,  wormlike  creature  with  from  15  to  more  than  100 
pairs  of  legs.  Each  segment  has  one  pair  of  legs  (in  contrast  to  the  harmless 
millipede,  which  has  two  pairs  of  legs  per  segment).  Lives  under  logs,  boards, 
rocks,  and  in  dwellings  where  it  can  gain  entrance.  It  is  provided  with  poison 
claws  located  behind  the  mouth,  connected  to  large  poison  glands.  The  bite 
is  painful,  much  like  the  sting  of  a  bee,  but  otherwise  is  not  serious.  Tor 
treatment,  use  cold  compresses. 

SCORPION.  Scorpions  are  straw  colored  and  have  eight  legs  and  two  pincers. 
The  scorpion's  tail  contains  a  stinger.  The  severity  of  scorpion  stings  depends 
on  the  type  of  scorpion. 

The  sting  of  most  New  Mexico  scorpions  is  not  serious.  The  sting  of 
these  scorpions  produces  a  local  reaction  with  pain,  swelling  and  bruising. 
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Trtatmnt  consists  of  cloanslng  tnt  wound,  applying  a  cool  cooiprtss.  and 
gtcting  a  tatanus  shot. 

Tha  mort  dangerous  scorpion,  the  CcnCuroldas,  Is  found  only  In  the 
Lordsburg  area  of  New  Mexico.  This  small  type  produces  a  neurotoxin  venom 
and  the  sting  can  be  quite  serious. 

Symptoms  associated  with  the  sting  of  a  Centuroldes  Includes  rest1e.ss- 
ness,  muscle  cramps.  Involuntary  drooling,  and  uncontrolled  urination  and 
defecation.  The  victim  may  also  have  difficulty  breathing,  and  venom  can 
cause  blurred  vision  and  temporary  blindness. 

The  Initial  treatment  for  a  Centuroldes  sting  Is  the  application  of  a 
cool  compress  to  the  wound  and  Innedlate  transporatlon  to  a  medical  facility. 
This  allows  professional  treatment  of  any  complications  while  pain  medication 
and  tetanus  shot  can  be  given.  (Provided  by  Jim  Knight,  wildlife  specialist 
at  New  Mexico  State  University.) 

tarantula  SPIDEP.  Very  large  hairy  spider.  About  30  species  live 
within  the  limits  of  the  United  States,  mostly  here  In  the  Southwest.  The 
bite  of  any  of  our  Southwestern  tarantulas  Is  entirely  harmless.  The  bite 
has  been  described  as  "painful  as  a  couple  of  pin  stabs"  and  has  essentially 
the  same  effect.  Cleansing  of  the  wound  Is  all  that  1$  needed.  Tarantulas 
should  not  be  Indiscriminately  killed  as  they  are  one  of  natures  very  efficient 
pest  controllers  eating  many  different  types  of  annoying  Insects. 

BLACK  WIDOW  SPIDER.  Average>t1zed  spider  with  a  shiny  black  body. 

Usually  has  distinctive  red  hour-glass  marking  on  underside  of  abdomen; 
however,  exact  design  may- vary,  with  occasionally  two  or  more  distinct 
triangles  or  blotches  or  sometimes  only  an  Irregular  longitudinal  area. 

Found  In  darker  comers  of  bams,  stables,  shacks,  outdoor  latrines,  wood 
piles,  basements,  etc. 

Symptoms  Include  severe  abdearinal  pain  with  "board-like"  rigidity  of 
the  abdominal  muscles.  An  occasional  fatality  has  been  reported.  The  only 
first  aid  measure  to  be  taken  Is  local  cleansing  of  the  bitten  area:  keep 
the  patient  as  quite  as  passible  and  obtain  medical  aid  at  soon  as  possible. 
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srrNGtNG  iNs;c-s 

Tht  stinging  Insects  belong  to  the  order  Hymenoptera.  Those  present 
In  this  area  Include  the  following: 

bees.  Both  honey  bees  and  bumble  bees  are  found  In  this  area  and  inflict 
painful  stings.  The  pain  is  due  to  the  Injected  venom.  The  severity  is 
greatly  Increased  In  the  case  of  multiple  stings;  It  has  been  estimated  the 
lethal  dose  for  an  adult  Is  500  bee  stings  within  a  short  time.  Tolerance 
to  bee  stings,  however,  may  develop  In  those  long  exposed  to  stings.  This 
tolerance  disappears  when  exposure  Is  discontinued. 

WASPS.  The  term  “wasp"  generally  includes  wasps,  yellow  Jackets,  and 
hornets.  These  Insects  build  their  nests  of  “pap"  (wood  pulp)  or  mud,  which 
are  found  beneath  eaves,  on  porches,  in  outbuildings,  shrubbery,  trees,  or 
in  holes  in  the  ground. 

ANT.  Certain  species  of  stinging  ants  are  quite  formidable  because  of 
the  danger  of  a  mass  attack  by  hordes  of  these  ants.  In  this  area  the  red 
harvester  ant  may  be  encountered.  They  have  a  vicious  sting  and  readily 
attack  small  animals  and  man  If  the  unwitting  victim  disturbs  their  low, 
bare*mound*}1ke  nests.  Small  children  could  be  in  great  danger  if  exposed 
at  length  to  these  ants.  They  should  be  told  never  to  play  near  ant  mounds. 

REACTIONS  TO  STINGS.  Three  general  types  of  reactions  to  Insect  'tings 
have  been  described.  The  names  given  below  to  these  reactions  were  coined  by 
John  A.  FI urn  of  the  US  Department  of  Agriculture. 

1.  Hymeropteri sa  Vulgaris:  There  Is  pain,  redness,  and  swelling  at  the 
site  of  the  sting.  The  severity  of  these  manifestations  varies  from  species 
to  species.  The  pain,  redness,  and  swelling  may  last  for  only  a  few  minutes, 
or  may  persist  for  up  to  a  few  days.  This  reaction  is  not  serious  and 
subsides  without  treatment,  although  an  ice  pack  may  be  used.  It  is  not 
necessary  for  a  physician  to  be  consulted. 

2.  Hymenopterism  Intermedia:  This  type  of  reaction  includes  considerable 
swelling  beyond  the  actual  site  of  the  sting;  for  example,  an  entire  arm. 

The  symptoms  last  for  several  days.  If  the  insect  has  stung  the  tongue,  neck, 
or  throat,  there  may  be  enough  swelling  to  impair  breathing  or  swallowing. 
Hedical  aid  should  be  obtained  if  this  reaction  occurs. 
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3.  Hymenoptepism  Ultiirw;  This  reaction  is  also  <rcwn  as  anaphylactic 
Shock.  It  any  result  fro*  only  one  sting.  The  patient  goes  Into  shock 
quite  raoldly;  the  breathing  Is  shallow,  pulse  and  heartbeat  are  faint  or 
Indectable,  sweat  ng  occurs,  and  the  patient  loses  consciousness.  The  body 
may  break  out  In  hives.  A  physician  is  needed  at  once,  for  this  reaction 
often  terminates  fatally,  sometimes  in  a  matter  of  minutes. 

The  last  two  reactions  indicated  the  person  is  allergic  to  the  venom 
of  the  stinging  Insect.  The  occurrence  of  a  Hymenopterism  Intermedia 
reaction  may  mean  the  patient  is  likely  to  demonstrate  Hymenopterism  Ultima 
in  the  future,  perhaps  with  the  very  next  sting.  The  particular  type  of 
Insect  responsible  must  be  strictly  avoided;  desensitization  injections  by  an 
allergist  may  be  feasible. 

PBEVEHTIVE  MEASURES.  If  nests  of  wasps,  bees,  or  ants  are  found  on  WSMR, 
they  should  be  left  alone  and  the  Pest  Management  Section  of  facilities 
Engineering  should  be  contacted.  Rapid  disposal  of  garbage,  especially  fruit, 
around  quarters,  yards,  and  picnic  areas  is  very  important,  since  some  kinds 
of  wasps  and  bees  will  gather  around  this  sort  of  garbage.  Watermelon  seems 
especially  attractive  to  yellow  jackets.  Certainly  everyone  should  use  the 
refuse  facilities  provided  in  public  parks,  but  few  people  realize  that  this 
procedure  may  be  a  matter  of  life  or  death. 

VECTORS  or  DISEASE 


Certain  creatures,  while  not  themselves  poisonous,  may  carry  diseases 
to  man.  Some  Important  ones  in  New  Mexico  are; 

TICKS.  The  Rocky  Mountain  Wood  Tick  may  carry  the  organisms  that  cause 
Rocky  Mountain  Spotted  Fever,  as  well  as  Colorado  Tick  Fever.  Therefore,  its 
bite  should  be  carefully  avoided.  Wear  high  boots  and  keep  socks  outside 
trouser  legs  when  walking  through  known  tlck^infested  areas,  especially  thick 
woods  and  high  grass.  Before  retiring  at  night,  and  after  leaving  a  tick* 
Infested  area,  carefully  search  your  body  and  clothing  for  the  tiny,  flat, 
leathery  Insects. 

NOTE:  When  engorged  with  blood,  they  are  a  good  deal  larger,  perhaps 
the  size  of  a  bean.  If  the  tick  has  already  Imbedded  his  mouth  parts  in  the 
skin,  remove  the  tick  Innedlately.  Several  methods  may  work;  tou  may  simply 
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or  douse  ' t 


gently  pull  i;  off  with  the  fingers  (or  tweeters,  if  ava;laO’e}; 
with  kerosene,  gasoline,  lighter  fluid,  tincture  of  iodine,  etc.  WARNING: 

To  apply  heat  nay  cause  an  engorged  tick  to  burst.  It  is  important  to  remove 
the  mouth  parts  with  the  tick. 

flies.  Flies  are  significant  vectors  of  disease,  keeping  yards  f  ee 
of  animal  feces  is  imperative  if  fly  populations  are  to  be  minimized. 

Household. refuse  as  well  as  garden  waste  should  be  bagged  and  secured  in 
closed  plastic  bags  and  placed  out  for  pickup  by  refuse  collection  personnel. 
Filth  flies  can  be  more  than  Just  a  nuisance  and  reguire  all  personnel  to  do 
their  part  in  keeping  WSMR  clean  and  fly-free. 

MOSQUITOES.  Two  species  of  nesduitoes  are  in  this  area  (proven  by  mosquito 
light  trap  collections)  which  can  transmit  encephalitis,  an  inflaamation  of 
the  brain.  This  danger  is  aside  from  their  characteristic  as  biting  pests. 

Use  of  screen  bed  nets.  Insect  repellent,  rolled-down  cuffs  and  buttoned-up 
collars  will  provide  a  significant  amount  of  protection.  Personnel  are  also 
encouraged  to  ensure  water  1$  not  allowed  to  stand  for  extended  periods  of 
time.  Standing  water  sources  such  as  birdbaths.  overwatered  yards  and  children's 
wading  pools  are  favorite  breeding  places  for  mosquitoes. 

BATS.  In  this  vicinity  approximately  ten  per  cent  of  the  bats  are 
carriers  of  rabies.  Most  of  these  carriers  eventually  become  ill  and  die 
of  rabies,  when  a  bat  is  found  ill  with  rabies,  it  may  look  dead,  but  *come 
to  life"  when  disturbed.  Such  a  bat  may  be  found  on  the  ground,  and  have 
been  found  in  the  post  swimning  pools.  If,  on  the  other  hand,  a  bat  is  found 
alive,  and  "roosting*  somewhere  (on  a  porch,  for  Instance),  it  is  best  not 
to  disturb  it.  Chances  are  it  is  not  Infected.  Bats  should  not  be  indiscrim¬ 
inately  killed  as  they  art  ^  of  natures  best  insect  pest  controllers. 

If  a  sick  or  dead  bat  is  found.  Pest  Management  personnel  at  Facilities 
Engineering  should  be  notifed;  they  will  pick  up  the  animal  and  deliver  it 
to  the  Post  Veterinarian  for  laboratory  examination.  Anyone  picking  up  a 
bat  should  use  heavy  gloves  and  put  the  specimen  in  a  paper  sack.  Collection 
of  such  specir'ns  should  not  be  attempted  by  inexperienced  persons.  To  REPEAT: 

00  MOT  ATTEMPT  TO  CAPTURE  BATS  OR  OTHER  HILO  OR  STRAY  AMIMALS.  Many  of  the 
sick  or  dead  bats  collected  at  USMR  have  been  proven  to  be  rabid.  Rabies 
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have  also  been  found  in  dogs.  cats,  skunks,  and  coyotes  in  this  area.  Rabies 
{A  Mn  is  always  fatal.  The  last  human  death  from  rabies  in  Dona  Ana  County 
was  in  1949.  Let's  not  have  any  more. 

POISONOUS  SNAKES 

The  following  are  some  of  the  Important  poisonous  snakes  which  may  be 
encountered  in  this  area: 

RATTLESNAKES.  Over  a  doten  species  of  rattlesnakes  are  found  in  the 
Southwest.  They  are  pit  vipers  (so  called  because  of  a  small,  deep  pit 
found  between  the  nostril  and  eye  on  each  side  of  the  head)  and  a11  possess 
the  distinctive  rattle  at  the  end  of  the  tail.  The  larger  species  of  rattle¬ 
snakes  feed  principally  upon  small  mannals:  the  smaller  species  mostly  upon 
lizards.  Species  Identification  among  rattlesnakes  may  be  difficult,  but 
it  is  often  important.  The  venoms  show  significant  differences  that  can 
influence  treatment  and  prognosis. 

Western  Diamondback  Rattlesnake.  Two  light,  diagonal  stripes  on  the 
side  of  the  head,  the  posterior  one  extending  to  an  angle  of  the  mouth.  The 
tail  is  distinctly  ringed  with  black  and  gray  or  white,  and  the  black  rings 
are  as  wide  as  or  wider  than  the  pale  ones.  General  coloration  is  buff,  gray, 
brown  or  reddish  with  diamonds  that  are  less  clear-cut,  often  appearing 
dusty  with  indistinct  light  edges.  The  belly  is  cream  to  pinkish  buff 
sometimes  clouded  with  gray.  Average  length  is  3  to  5)  feet;  maximum  is 
7  feet. 

Prairie  Rattlesnake.  Light  diagonal  strip  behind  eye  is  narrow;  body 
blotches  are  rectangular,  usually  with  narrow  light  edges.  General  ground 
coloration  is  often  greenish-gray  or  olive-brown.  Average  length  is  3  to  4 
feet;  maximum  a  little  under  5  feet. 

Mojave  Rattlesnake.  This  snake  is  very  similar  to  the  western  diamond- 
back  and  prairie  rattlesnakes  in  pattern  and  general  appearance.  The  general 
color  is  often  greenish  or  olive  and  the  average  length  30  to  40  inches; 
maximum  is  about  4  feet. 
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WESTESN  CORAL  SNAKE.  Coral  snakes  are  much  smaller  than  the  rattle¬ 
snake.  They  are  small  snakes  but  are  conaiCereO  dangerous.  The  head  is 
smell  end  not  distinct  from  the  neck.  The  body  Is  slender  and  elongate, 
not  tapered.  The  tall  Is  blunt.  Coral  snakes  have  color  patterns  made  up 
of  complete  rings  of  yellow  (or  white),  black  and  red  (coral). 

HABITAT: 

Western  Oiamondback  Rattlesnake.  Inhabits  many  types  of  terrain  from 
dry,  sparsely  wooded  rocky  hills  to  flat  desert  and  coastal  sand  dunes. 

Often  In  agricultural  land  and  near  towns.  Generally  avoids  elevations  above 
5000  feet  In  the  United  States  but  may  b*  found  up  to  8000  feet  in  Mexico. 

Prairie  Rattlesnake.  Inhabits  dry  grassland  and  rocky  hills;  on  open 
rocky  mountain  slopes  to  at  least  9000  feet. 

Mojave  Rattlesnake.  Occurs  very  largely  in  desert  and  prairie-dcsert 
transition  zones.  Decidedly  a  lowland  snake  in  the  northern  pert  of  its 
range;  frequents  arid  mountains  in  Mexico. 

Western  Coral  Snake.  Inhabits  grassland  and  dry  open  woods;  sometimes 
found  along  streams  and  occassional ly  in  suburban  areas. 

FI PST  AID  TREATMENT  OP  SNAKEBITE; 

1.  Remain  Calm.  It  is  imperative  that  the  individual  bitten  as  well 
as  the  individual  rendering  first  aid  remain  as  calm  as  possible.  Hysteria 
can  drastically  hamper  the  patient’s  chance  for  a  speedy  recovery. 

2.  Limit  Activity.  lomobllize  the  bitten  extremity  and  have  the  bitten 
individual  lie  down  and  remain  as  quiet  as  possible.  This  action  is  particular¬ 
ly  crucial  in  discouraging  extensive  systemic  venom  transport  and  associated 
tissue  destruction. 

3.  Transport  To  Medical  Treatment  Facility.  The  bitten  individual  may 
need  definitive  care  which  can  only  be  rendered  in  a  medical  facility. 

4.  If  Medical  Attention  Is  More  Than  One  Hour  Away: 

a.  Apply  a  loosely  constricting  band  (at  least  Z  inches  wide)  between 
the  bite  and  the  trunk  of  the  body,  2-3  inches  above  the  bite  or  above  the 
swelling  if  it  has  already  occurred.  The  veins  distal  to  the  bend  should  be 
enlarged  but  a  pulse  should  be  palpable  in  the  extremity.  A  finger  should  be 
able  to  slip  between  the  band  extremity  or  the  band  is -too  tight.  Loosen  the 
band  for  five  minutes  every  twenty  minutes. 
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b.  Incising  tne  bite  snoulb  on'y  be  cere  *<nen  a  serious  bite  has 
occurred.  Large  amounts  of  venom  are  injected  in  pernacs  less  than  20? 
of  those  bitten  so  the  chences  of  getting  a  severe  bite  are  not  great.  If 
Incision  Is  done.  It  should  be  accomplished  by  making  a  short,  shallow 
(1/8  •  1/4  Inch)  Incision  through  each  fang  mark  with  a  sterile  blade  along 
the  longitudinal  axis  of  the  limb.  Oo  not  crosscut  the  wound.  Suction 
should  be  applied  by  devices  constructed  for  such  purposes  and  not  by  mouth. 
When  in  doubt  don't  Incise  the  bite. 

c.  Steps  4a  cr  4b,  if  they  arc  warranted  by  the  Isolation  of  the 
bitten  Individual  and  the  precelved  severity  of  the  bite,  should  be  under¬ 
taken  as  quickly  as  possible  after  the  bite.  Incision  and  suction  are  of 
particularly  dubious  value  if  done  more  than  twenty  minutes  after  the  bite. 

5.  OON'TS. 

a.  DON'T  PANIC. 

b.  DON'T  CONSUME  ANY  ALCOHOL. 

c.  DON'T  PACK  THE  EXTREMITY  IN  ICE.  An  icebag  applied  to  the  site 
of  the  bite  may  prove  helpful  In  slowing  the  spread  of  the  venom  and  alleviat¬ 
ing  pain  but  the  entire  extremity  should  not  be  immersed  In  ice. 

d.  DON'T  INJECT  ANTIVENIN  IN  THE  FIELD.  Antivenin  may  cause  fatal 
anaphylactic  shock  In  sensitive  Individuals  and  should  only  be  administered, 
when  indicated.  In  a  medical  treatment  facility. 

e.  DON'T  RISK  A  SECOND  BITE  TO  KILL  THE  SNAKE. 

f.  DON'T  APPLY  A  COMPLETE  TOURNIQUET  UNLESS  THE  BITE  IS  FELT  TO  BE 
SO  SEVERE  THAT  THE  LOSS  OF  THE  BITTEN  LIMB  MUST  BE  ACCEPTED  TO  SAVE  THE 
INDIVIDUAL'S  LIFE. 

g.  DON'T  KARASSr  TEASE  OR  HANDLE  SNAKES.  A  very  smell  portion  of 
snakebites  involve  strikes  by  an  unseen  snake.  In  most  Instances,  If  you 
avoid  confrontation  so  will  the  snake. 

POISONOUS  PLANTS 

Throughout  man's  history,  plants  have  served  as  a  major  source  of  food, 
shelter  and  healing  principles.  Many  of  the  nutritional  and  medical 
properties  of  plants  were  discovered  through  a  trial  and  error  process  with 
countless  people  suffering  the  toxic  effects  of  plants  before  the  desirable 


effects  were  isolate'l.  The  toxic  effects  of  plants  ran5e  from  mild  skin  or 
gastrointestinal  Irritation  to  serious  conditions  involving  the  cardiovascular 
and  nervous  systems.  Deaths  have  followed  the  consumption  of  soeie  plants. 

Today,  most  edible  plants  are  clearly  identified  in  the  market  so  that 
we  no  longer  have  to  select  them  in  their  natural  state.  As  a  result,  most 
toxic  reactions  to  plants  result  from  accidental  ingestion.  Unfortunately, 
most  of  these  accidents  occur  in  infants  and  small  children,  making  plants 
one  of  the  leading  causes  of  childhood  poisoning.  Both  indoor  and  outdoor 
plants  can  be  dangerous  if  eaten. 

OUTDOOR  PLANTS; 

CASTER  BEAK.  Chewing  just  a  few  seeds  of  this  large,  attractive,  shrub- 
like  herb,  the  source  of  castor  oil,  can  cause  death.  The  tick-like,  mottle 
seeds  and  to  a  lesser  extent,  the  leaves  -  contain  ricin  phytotoxin,  which 
causes  burning  of  the  mouth  and  throat,  nausea,  vomiting,  severe  stomach 
pains,  diarrhea,  excessive  thirst  prostration,  dullness  of  vision  and  uremia. 
Death  from  uremia  may  occur  within  12  days  of  eating  the  seeds.  Swallowing 
the  hard-rcoated  seeds  whole  is  not  dangerous,  but  chewing  one  to  three  seeds 
can  be  fatal  to  a  child;  four  to  eight  seeds,  to  an  adult. 

JIMSOhWEED.  Also  known  as  Jamestown  weed,  thomappic.  stinkwecd,  and 
datura.  Although  the  leaves  and  seeds  have  been  used  as  a  source  of  druos. 
poisonings  are  common.  Children  who  suck  the  flowers,  eat  the  seeds,  or 
make  "tea"  from  the  leaves  have  been  poisoned,  and  compickcrs  working  in 
fields  where  Jimsonweed  grows  have  suffered  transient  effects  on  their  eyes 
from  the  plant  dust.  Effects  of  poisoning  are  dry  mouth,  pupil  dilation, 
redness  of  skin,  headache,  hallucinations,  nausea,  rapid  pulse,  elevated 
blood  pressure,  delirium,  convulsions,  coma  and  death. 

LARKSPUR  (DELPHIWIUW).  The  wild  varieties  of  this  subspecies  of  the 
crowfoot  or  buttercup  family,  are  a  leading  cause  of  death  among  range  cattle, 
and  the  tall,  flowering  herbs  can  be  fatal  to  humans,  too,  if  eaten  in  large 
quantities.  Toxicity  of  the  plant  decreases  as  the  plant  grows  older.  The 
alkaloids  can  cause  stomach  upset  and  nervous  excitement  or  depression. 
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.Musnrocm-huntin5,  5/  <nc-’e;:?i5l8,  can  5e  a  cea:'/ 

sport.  There  are  several  thousand  species  of  -usnroa-'s  tn  the  United  States. 
Some  are  always  poisonous;  others  are  poisonous  only  in  certain  seasons,  or 
locetlons,  when  eaten  raw,  or  durin9  a  particular  stage  of  maturity.  Their 
effects  also  vary  from  individual  to  Individual.  One  person  mey  be  severely 
poisoned  by  eating  a  mushroom  species  that  another  cats  with  Impunity.  In 
soma  paople,  the  combination  of  alcohol  and  mushrooms  1s  Ilka  the  combination 
of  alcohol  and  Antabuse.  In  others,  taking  drugs  like  hydroxyehlorooulne 
may  make  a  harmlass  mushroom  highly  toxic.  Host  Important  to  the  mushroom 
hunter  -  There  Is  no  sure  way  of  distinguishing  between  the  harmless 
mushroom  and  the  poisonous  toadstool!  The  differences  between  them  are 
minute  and  subtle,  and  the  poisonous  and  edible  forms  mey  grow  In  the  same 
area,  even  In  the  same  fairy  ring.  Nor  does  cooking  destroy  the  toxins. 
Mushrooms  of  the  Amanita  genus,  such  es  the  Sly  Agaric  and  deadly  Amanlu, 
cause  about  90t  of  the  deaths  due  to  mushroom  poisoning.  One  or  two  bites 
can  be  fatal,  and  SO  to  90S  of  those  who  are  poisoned  die. 

BlACX  WI6HTSHA06.  Black  nightshade  is  a  weed  found  throughout  the 
United  States.  Blue  nightshade,  also  known  as  deadly  nightshade  and  cllnOing 
nightshada.  Is  a  woody  vine  or  shrub  found  In  damp  placts.  Both  species 
contain  solanlne In  all  parts;  with  the  highest  concentrations  In  the  unripened 
fruit.  Solanlne  Is  extremely  toxic,  and  smell  amounts  can  be  deedly.  Symptoms 
of  poisoning  are  stomech  pein,  a  fall  In  tamperature,  paralysis,  dilated 
pupils,  vomiting,  dlarrhee,  shock,  circulatory  and  respiratory  depression  and 
loss  of  sensation. 

OL SAWDER.  A  fragrant  evergreen  shrub  or  tree  that  grows  up  to  25  feet 
tall;  the  oleander  Is  found  In  the  south  and  In  California,  where  It  has  been 
planted  as  a  headlight  screen  on  the  median  strips  of  freeways.  Its  twigs, 
and  green  or  dry  leaves,  and  flowers  contain  the  cardiac  glycosides,  nerlodide 
and  oleandroside,  which  act  like  digitalis  but  arc  much  more  toxic.  Just  one 
of  the  smooth,  leathery  leaves  Is  enough  to  kill  an  adult.  Using  an  oleander 
branch  as  a  skewer  to  roast  meet  on  an  open  fire  can  transfer  a  fatal  dose 
of  the  poison  to  the  meet.  Children  have  also  been  poisoned  by  sucking  the 
nectar  from  the  plant's  flowers,  and  honey  made  by  bees  that  have  visited 
the  flowers  Is  poisonous.  Symptoms  of  oleander  poisoning  Include  severe 
abdominal  pain,  nausea,  vomiting,  bloody  diarrhea,  dizziness,  slowed  pulse, 
hypotension,  hypothermia,  cyanosis,  cardiac  irregularities,  marked  dilation 
of  the  pupils,  convulsions,  respiratory  paralysis  and  coma. 
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INDOOR  PlANTS/HQUSt  PLANTS.  Even  the  most  coitron  house  end  garden 
plants  can  be  poisonous.  Many  contain  toxic  substances  in. beautiful  disguise. 
The  following  is  a  partial  list  of  dangerous  plants  commonly  found  In  houses 
and  gardens  in  the  United  States: 

PLANT  TOXIC  PART  SYMPTOMS 


Caladlum 

Elephant  Ear  (Philodend'^om) 

Oumbcane 

Oiefenbachia  (fflother-in-lav*  plant) 

All  Parts 

The  effect  of  these  plants  is 
widely  variable.  Symptoms 
may  include  inmediate  pain, 
burning,  redness  and 
swelling  of  the  lips, 
tongue  and  throat.  The 
symptoms  produced  may  be 
as  a  result  of  an  allergy 
or  a  true  chemical  burn. 
Blister  formation  may  occur. 

English  Ivy 

All  parts, 
esp.  berries 
and  leaves 

Symptoms  vary  widely. 
Irritation  of  the  lips, 
tongue  and  throat,  vomiting 
soon  after  eating,  stomach 
pain  and  dlrrhea  may  be  seen. 

Rhododendron 

Azalea 

Flowers  and 
leaves 

Watering  of  mouth,  eyes, 
nose;  energy  loss,  vomiting, 
loss  of  coordination, 
progressive  paralysis. 

Polnsettia 

Leaves,  stem 
and  sap 

Symptoms  vary  widely. 
Irritation  of  lips,  tongue 
and  throat,  vomiting  soon 
after  eating,  stomach  pain 
and  diarrhea  may  be  seen. 

Hydrangea 

Lily  of  the  Valley 

Leaves,  bulbs. 
Whole  plant 

Nausea,  vomiting  and 
diarrhea.  Irregular  heart¬ 
beat,  stomach  upset. 

Morning  Glory 

Seeds 

Hallucination,  exhilaration, 
delusions,  blurred  vision, 
stupor  and  possible  coma. 

Ligustroin  or  Privet 

Berries 

Stomach  cramps  and  possible 
death. 

Aloe  Vera 

Sap 

Symptoms  vary  widely. 
Irritation  of  the  lips. 

tongue  and  throat,  vomiting 
soon  after  eating,  stomach 
pain  and  diarrhea  may  be 
seen. 
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S^TDtons  nay  be  a  resu’; 
i^'-erjy  or  a  true  chemical 
burn*  and  might  Include 
redness,  swelling,  pain. 
Itching  and  blister 
formation. 

Symptoms  nay  be  a  result 
of  allergy  or  a  true  chemical 
burn  and  might  Include 
redness,  swelling,  pain. 
Itching  and  blister  . 
formation. 

Symptoms  nay  be  a  result 
of  allergy  or  a  true  chemical 
bum  and  night  include 
redness,  swelling,  pain. 
Itching  and  blister 
formation. 

The  dangers  of  childhood  plant  poisoning  could  be  greatly  reduced  if 
adults  would  take  these  few  precautions: 

1.  Know  the  names  of  the  plants  In  your  house,  yard,  and  neighborhood. 

If  you  are  unsure  of  the  Identity  of  a  plant,  take  a  sample  to  your  nursery 
for  a  correct  Identification. 

Z.  Teach  your  children  about  the  dangers  of  eating  plants.  Point  out 
those  plants  In  your  area  which  you  know  to  be  particularly  harmful. 

3.  Put  houseplants  out  of  the  reach  of  Infants  and  toddlers.  Make 
older  brothers  and  sisters  aware  of  the  Importance  of  keeping  the  little  ones 
away  from  the  plants. 

4.  Keep  the  number  of  the  Health  Clinic  and  Poison  Crisis  Center  near 
your  phone.  Call  If  your  child  has  eaten  or  chewed  on  a  plant,  even  If  you 
believe  that  the  plant  Is  non-toxic.  New  Information  Is  available  dally  and 
it  Is  better  to  be  safe  than  sorry. 

$.  Keep  a  one  ounce  container  of  syrup  of  Ipecac  In  your  home.  Syrup 
of  Ipecac  will  cause  your  child  to  vomit  and  Is  much  safer  than  salt  water 
or  other  home  remedies.  It  should  only  be  used  under  the  direction  of  the 
Poison  Center  or  your  physician. 


Asparagus  'em 
Moses-in-a-aasket/Boat 


TZx'.Z 

Berries ■ 
flesny  Parts 


Geranium 


leaves 


Wandering  Jew 


Leaves 


MOTE:  The  Information  In  the  "Poisonous  Plant"  section  of  this  booklet  has 
been  taken  from  “The  Perils  In  Plants,"  Emeroyicy  Medicine.  May  1970  and 
"Toxic  Plants  of  New  Mexico",  Poison,  Orug  Information  and  Medical  Crisis 
Center,  University  of  New  Mexico,  Albuguerque,  New  Mexico. 
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ANNEX  C 

PROTECTIVE  MEASURES.  MINOR  SCALE  SAFETY  PLAN 

1  introduction 

The  MINOR  SCALE  high  explosives  event  will  involve  several 
hundred  people  preparing  experiments,  instrumentation,  a  test  bed  and 
a  4800-ton  charge  of  ammonium  nitrate  and  fuel  oil  (ANFO).  Heavy 
construction  equipment  will  be  used  for  erecting  buildings,  digging 
bunkers,  and  laying  cable  to  support  numerous  experiments  to  be 
fielded  by  agencies  of  the  U.S,  and  other  governments.  It  is  impor¬ 
tant  to  recognize  the  potential  for  Injury  in  such  a  large  effort 
being  accomplished  to  meet  a  deadline.  Supervisors  from  DNA  and  the 
specific  agencies  Involved  should  be  alert  to  potential  problem  areas, 
recognize  them  if  present  and  take  action  to  correct  them  immediately. 

2.  responsibilities 

2.1  DNA  Staff. 

The  MINOR  SCALE  Test  Group  Director  and  his  staff  will  insure 
that  all  agencies  Involved  with  the  MINOR  SCALE  event  are  aware  of  and 
practice  safe  operations  at  all  times.  Specific  areas  for  which  they 
are  responsible  for  safety  include  lightning  protection,  explosives 
safety  and  protection  from  detonation  effects.  These  will  be  specif¬ 
ically  addressed  herein. 
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2.2  Other  Agencies  and  Organizations. 

Supervisors  must  Insure  that  their  personnel  are  qualified  to  do 
the  job  Involved.  Heavy  equipment  operators  must  be  properly  trained 
and  licenced  (when  required)  to  operate  the  specific  equipment  In¬ 
volved.  Supervisors  must  be  aware  of  unsafe  practices,  observant  to 
detect  them  and  take  corrective  action  immediately  If  detected. 

3.  LIGHTNING  PROTECTION 

Lightning  storms  are  not  uncommon  In  the  northern  desert  area  of 
WSMR  and,  at  times,  can  be  extremely  Intense.  Lightning  can  injure  or 
kill  personnel  and  can  damage  or  destroy  electric/electronic  equip¬ 
ment,  If  weather  radar  or  visual  sightings  confirm  thunder  storm 
cells  within  five  miles  of  the  test  bed,  operations  on  sensitive 
equipment  and  explosives/blasting  agents  should  cease.  Personnel 
should  take  precautions  to  avoid  being  struck  by  moving  away  from 
likely  targets  such  as  large  metallic  objects.  One  safe  place  Is 
inside  a  rubber  tired  vehicle. 

Experiment  protection  and  explosive  charge  protection  are  dis¬ 
cussed  separately  and  are  not  covered  In  this  Annex. 

4.  EXPLOSIVES  M0NIT0RIN9 

ANFO  will  be  mixed  approximately  four  miles  northwest  of  the  test 
bed.  Fuel  oil  will  be  mixed  with  ammonium  nitrate  prills  and  the 
mixture  will  then  be  transported  by  truck  to  the  hemlspherlca.1  fiber¬ 
glass  shell  and  pneumatically  loaded.  ANFO  Is  classified  as  a  blast¬ 
ing  agent  because  It  is  Insensitive  to  most  methods  of  Initiation  such 
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as  blasting  caps,  fire.  Impact  and  electrical  stimulation.  However, 
It  Is  prudent  to  observe  stringent  safety  measures  when  working  with 
4800  tons  of  blasting  agent.  A  lightning  warning  system  will  be 
available  at  both  locations.  Temperature  sensors  will  be  implanted  in 
the  hemisphere  to  warn  of  any  unforeseen  rise  In  temperature  of  the 
ANFO.  The  fuel  oil  In  the  ANFO  could  flash  and  burn  at  temperatures 
above  140*^F  if  a  spark  or  other  flame  producing  device  were  present. 
ANFO  will  also  react  with  pyrite  bearing  ores,  e.g,,  copper,  and  these 
must  be  kept  away  from,  or  Insulated  from  contact  with  ANFO  (Reference 
1). 


5.  DETONATION  EFFECTS 

5.1  General. 

MINOR  SCALE  detonation  effects  of  Interest  include  blast,  ground 
shock,  ejecta,  missiles  and  dust.  Blast  is  by  far  the  most  important 
with  regard  to  personnel  safety.  Ground  shock  Is  not  dangerous  to 
personnel  beyond  2300  ft  (700  m)  and  there  will  be  no  personnel  closer 
than  4750  ft  (1400  m).  Ejecta  will  be  limited  to  3-4  crater  radii,  or 
roughly  787  ft  (240  m).  Missiles  can  be  thrown  as  far  as  2.5  miles  (4 
km)  (Reference  2).  However  experience  from  MILL  RACE,  whfrh  was 
detonated  1080  ft  (330  m)  from  the  planned  MINOR  SCALE  GZ,  Inrfrates 
little  missile  activity.  The  soil  in  this  area  contains  very  few 
rocks.  There  will  be  three  groups  of  people  2.5  miles  (4  km)  or 
closer  for  the  MINOR  SCALE  detonation.  The  Denver  Research  Institute 
(ORI)  people  will  be  at  4750  ft  (1448  m)  and  will  be  protected  from 
missiles  by  four  feet  of  earth.  Personnel  at  the  Timing  and  Firing 
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(TSF)  Park  will  be  ll.SOO  ft  (3505  m)  from  6Z  and  will  be  Inside 
windowless  vans  which  will  provide  sufficient  protection  fro*  the 
possibility  of  a  ailsslle  travelling  this  distance.  The  personnel  at 
McDonald  Ranch  will  N  at  11.610  (3539  n)  from  GZ  and  will  not  be 
protected  except  for  hard  hats.  However;  the  chance  of  being  struck 
by  a  missile  Is  extremely  remote  because  of  past  experience  at  the  GZ 
area  with  missiles  and  the  fact  that  the  ranch  Is  at  the  outer  limits 
of  possible  missile  range. 

5.2  Blast. 

Blast  generates  overpressures  and  noise  which,  at  close  ranges, 
are  quite  destructive.  These  effects  decrease  with  range,  and  varying 
degrees  of  protection  are  required  depending  on  the  range  Involved. 
Figure  1  relates  predicted  ov«;rpressure  to  range  for  the  MINOR  SCALE 
detonation.  The  threshold  of  eardrum  rupture  for  humans  Is  5  psi 
(34.5  kPa)  overpressure  (Reference  3).  this  pressure  Is  predicted  to 
occur  at  2800  ft  (853  m).  No  one  will  be  this  close  to  GZ.  Ear  Injury 
(hearing  loss)  can  occur  at  overpressures  as  low  as  0.29  psi  (ZkPa). 
This  overpressure  Is  predicted  to  occur  at  22,000  ft.  The  blast  also 
generates  flying  debris  which,  for  MINOR  SCALE,  can  be  expected  to 
occur  out  to  1.24  miles  (2  km).  Flying  dust  and  sand  could  occur  as 
far  as  2.5  miles  (4  km)  depending  on  surface  conditions. 

6.  SPECIAL  CONSIDERATIONS  FOR  CLOSE-IN  PERSONNEL 

6.1  Denver  Research  Institute  (DRI)  Bunkers. 

ORI  will  to  have  four  persons  located  4750  ft  (1448  m)  from  GZ. 
They  wilt  be  nearer  to  GZ  than  anyone  else  and  will  be  located  inside 
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twn  reinforced  wood  bunkers.  The  bunkers  will  be  side  by  side  roughly 
southwest  of  GZ  and  will  be  elevated  about  10  ft  above  ground  level. 
Each  bunker  will  contain  a  laser  system  as  described  In  e^nerinent 
#8707.  The  bunkers  are  9X23X9  ft,  with  the  23  ft  length  oriented 
approximately  In  line  with  GZ.  A  10x10x4  ft  thick  earth  berm  will  be 
constructed  over  the  rear  half  of  each  bunker  to  protect  persons 
Inside  frem  falling  debris. 

The  bunkers  have  a  rectangular  opening  In  the  end  towards  GZ.  one 
Is  8X12  In  and  the  oth*r  Is  12X14  In.  These  aoertures  are  needed  for 
the  lasers  to  shoot  through.  These  apertures  will  be  closed  and  locked 
after  the  lasers  are  fired  and  before  the  blast  wave  reaches  the 
bunkers.  This  action  is  tine  sensitive  because  the  lasers  must  fire 
for  approximately  30  ms  after  the  detonation  and  the  blast  wave  will 
arrive  3.2  s  after  detonation. 

One  bunker  has  a  small  rectangular  opening  In  the  rear  plus  a 
small  hole  low  In  one  side.  The  other  bunker  has  two  14X14  In  openings 
In  the  rear.  These  openings  will  be  sealed  In  such  a  manner  that  they 
will  not  allow  overpressure  to  enter.  Air  conditioner  hoses  Inlets  are 
provided. 

The  doors  on  both  bunkers  will  be  befurbrished.  In  addition,  a 
locking  bar  will  be  Installed  to  secure  the  doors  from  the  Ihside, 
with  four  brackets  for  the  bar  on  each  door,  two  brackets  mounted  on 
the  door  and  one  on  each  side  of  the  door. 

The  construction  of  the  bunkers  Is  laminated  2X6  boards  with  3/4 
In  plywood  on  the  outside  and  3/8  In  plywood  on  the  Inside.  Against  a 
2.2  psi  overpressure,  the  front  wall  has  a  factor  of  safety  of  at 
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least  three.  One  of  the  bunkers  hao  a  3X5  ft  section  removed  and  then 
replaced  In  the  wall  towards  GZ.  The  steel  plates  securing  this 
section  are  sufficient  to  withstand  the  predicted  2.2  psl  overpres¬ 
sure. 

Table  1  provides  Information  on  detonation  effects.  Ground  shock 
2 

of  170  cm/s  is  not  sufficient  to  knock  a  person  down;  however  persons 

In  the  bunkers  are  advised  to  sit  or  crouch.  Levels  approaching  500 
2 

cm/s  are  needed  to  knock  a  person  down  or  into  something  possibly 
causing  Injury. 

Overpressures  of  2.2  psl  will  generate  a  substantial  shock  or 
force  on  the  front  wall  of  the  bunkers.  It  Is  Important  that  egulp- 
mcnt  be  well  secured  and  that  personnel  be  sitting  or  crouched.  All 
non-essential  Items  will  be  removed  from  the  bunker  before  shot  day. 
The  peak  overpressure  Inside  the  OKI  bunkers  will  be  a  function  of  the 
size  of  the  openings  In  the  bunkers.  If  the  aperture  Is  closed  and 
locked  when  the  blast  wave  arrives,  pressure  rise  should  be  less  than 
0.1  psl.  If  the  aperture  remains  open  a  peak  of  0.15  Is  possible.  If 
the  rear  door  Is  not  secured  peak  overpressure  could  approach  0.3  psl 
(Reference  4  and  5).  Hard  hats  should  be  worn.  Sound  pressure  levels 
will  be  sufficient  to  cause  hearing  Toss  and  hearing  protectors 
capable  of  at  least  23  dB  attenuation  should  be  worn.  If  the  aperture 
has  not  closed,  a  substantial  amount  of  debris  will  penetrate  the 
opening  possibly  causing  equipment  damage  or  Injury.  The  wrap-around 
glasses  used  for  protection  against  laser  light  should  be  sufficient 
for  eye  protection. 
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Table  1.  MINOR  SCALE  Effects 


Range 

(ft) 

OP^ 

(p*i) 

Duration 

(s) 

Ground 

Shock 

(c*/s^) 

SPL^ 

tuB) 

DRI  Bunkers 

4,750 

2.20 

0.68 

170 

188 

TSF  Park 

11. SCO 

0.70 

0.8 

48 

166 

McDonald  Ranch 

11,600 

0.69 

0.8 

48 

165 

Gus  Site 

14,780 

O.SO 

1.0 

36 

164 

Millers  watch 

19,000 

0.35 

> 

1.0 

26 

162 

Adwin  Park 

24.288 

0.24 

> 

1.0 

18 

158 

Observ.  Point 

29.300 

0.19 

> 

1.0 

10 

156 

1.  Overpressure. 

2.  Sound  pressure  level. 


6.2  Tie'^ng  and  Firing  (T»F)  Park. 

TNere  are  plans  for  five  instnaaentatioii  type  trailers  and  10 
people  to  be  located  at  the  TiF  Park  which  is  the  sane  area  as  the  old 
Adninistration  area.  Detonation  effects  are  shown  in  Table  1.  The 
two  effects  of  Interest  are  the  static  overpressure  and  the  sound 
pressure  level.  The  overpressure  will  be  sufficient  to  knock  objects 


off  of  tables  or  racks  and  possibly  shake  f1 orescent  light  tubes  out 
of  their  sockets.  Objects  not  well  secured  to  the  walls  or  celling 
could  also  break  loose  and  cause  Injury  or  damge.  Ordinary  glass 
windows  will  probably  break  (80  percent  probability),  Reference  3. 
Vehicle  glass  is  much  more  *es1stant  to  overpressure:  however  vehicles 
should  be  parked  perpendicular  to  the  blast  wave  and  windows  should  be 
left  open  to  lessen  the  likelihood  that  the  glass  will  break.  Persons 
In  the  trailers  should  wear  hard  hats,  eye  protection  (glasses  are 
sufficient)  and  hearing  protection. 

6.3  McDonald  Ranch. 

Sandia  National  Laboratories,  Albuquerque  (SNLA)  plans  to  monitor 
overpressure  at  McDonald  Ranch  with  one  person.  Other  Instrumentation 
will  document  blast  and  shock  data.  Range  to  6Z  Is  11,6CC  ft  (3539  m) 
and  the  overpressure  Is  forecast  to  be  0.69' psi  (45.7  kPa).  Table  1 
shows  effects  of  Interest  for  McDonald  Ramh.  There  are  two  effects 
of  concern.  The  first  Is  the  static  overpressure  which  may  pick  up 
sand  or  dust  and  throw  It  at  sufficient  velocity  to  cause  eye  injury. 
The  second  Is  the  sound  pressure  level  which  Is  well  above  the  160  dB 
limit  recommended  by  Reference  2.  Therefore  persons  In  this  area  will 
wear  eye  and  hearing  protection.  Glasses  are  sufficient  If  the  flying 
sand  cannot  bypass  the  glasses  and  reach  the  eye  at  high  velocity. 
Ear  plugs  or  other  approved  hearing  protection  must  also  be  worn. 
Persons  In  this  area  should  not  stand  In  or  behind  any  of  the  ranch 
buildings  or  any  object  which  could  generate  debris  from  the  Impact  of 
the  blast  wave.  Ordinary  window  glass  has  an  80  percent  probability 
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of  breaking.  Reference  3.  Flying  missiles  (rocks)  are  a  slim  pos¬ 
sibility  and  should  be  watched  for.  The  McDonald  Ranch  structure  will 
be  protected  by  reinforcing  roof  beams  and  removing  all  windows  and 
doors. 

6.4  6US  Site. 

6US  Site  Is  located  on  Route  7  roughly  south  of  GZ  at  about 
14,780  ft.  Table  1  shows  predicted  detonation  effects. 

The  effects  of  concern  are  static  overpressure  and  sound  pressure 
level.  Overpressures  of  0.5  psi  could  knock  poorly  secured  Items  off 
tables,  racks,  ceilings  or  walls  Inside  trailers,  ordinary  window 
glass  has  a  IS  percent  prcbablllty  of  breaking.  Reference  3.  Person¬ 
nel  In  trailers  or  outside  should  wear  eye  protection  (glasses  are 
sufficient),  hard  hats  and  hearing  protection.  There  1$  little  chance 
of  flying  missiles;  however  sand  and  dust  could  be  a  problem.  Vehi¬ 
cles  In  the  area  should  have  their  windows  open. 

6.5  Miller's  Watch. 

Miller's  Match  Is  located  north,  northeast  of  GZ  at  19,000  ft. 
Table  1  shows  detonation  effects.  It  Is  planned  to  have  one  In¬ 
strumentation  van  for  experiment  no.  5260  at  Miller's  Watch  and  one 
south  southwest  of  GZ  at  about  the  same  range.  The  chance  of  flying 
missiles,  sand  or  dust  Is  remote  at  this  range.  Sound  pressure  levdRs 
exceed  safe  levels  however,  and  hearing  protection  should  be  worn 
along  with  hard  hats.  There  is  a  10  percent  probability  that  ordinary 
window  glass  will  break. 

6.6  Mmlnlstratlori  Park. 

The  AdmInIstratlon  Park  Is  located  23,000  ft  northwest  of  GZ  at 
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the  Intersection  of  Routes  7  and  20.  Thdre  wilt  be  numerous 
administration  trailers,  vehicles,  personnel  and  possibly  Instrumenta¬ 
tion  trailers.  The  sound  pressure  level  is  predicted  to  be  just  under 
160  dB  such  that  hearing  protection  wlU  not  be  reoulred  at  this 
location.  However  the  sound  will  be  loud  and  those  persons  with 
sensitive  ears  may  want  to  cover  their  ears  or  wear  hearing  pro¬ 
tection.  Overpressure  levels,  see  Table  1,  are  low  enough  that  there 
Is  only  a  7  percent  probability  of  window  breakage.  However  there 
will  be  many  windows  subject  to  this  overpressure  so  breakage  should 
be  expected.  To  minimize  breakage,  the  following  guidance  will  be 
followed: 

1.  Trailers  with  windows  will  be  parked  end-on  to  62  if  possi¬ 
ble. 

2.  All  windows  will  be  partially  open. 

3.  Windows  facing  62  (90°)  or  offset  70°  from  facing  62  have 
the  greatest  risk  of  breakage,  so  efforts  to  minimize  this 
condition  should  be  taken. 

4.  Windows  facing  62  or  offset  70°  from  this  orientation  will 
be  taped  to  minimize  the  possibility  of  flying  glass. 

?.  Cracked  or  loose  glass  will  be  replaced/repaired  before  the 
event. 

There  should  be  no  danger  from  dust,  debris  or  flying  missiles. 
There  will  be  dust  concentrations  under  the  detonation  cloud  so  If  the 
cloud  moves  northwest  over  the  Administration  Area,  dust  can  be 
expected,  however  concentrations  will  not  be  dangerous  and  they  will 
be  relatively  shortlived. 
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6.7  Observation  Point 

The  Observation  Point  (OP)  Is  the  location  where  all  observ¬ 
ers  and  non-essential  experlaienters  will  be  placed  to  view  the 
detonation.  The  location  Is  what  once  was  the  west  InstruMntatlon 
park  for  the  1976  DICE  THROW  event.  As  shown  In  Table  1>  the  range  Is 
close  to  S  nllest  the  predicted  overpressures  Is  0.19  psi  and  predict¬ 
ed  sound  pressure  levbl  Is  156  dB.  Ground  shock  will  be  noticeable 
but  not  dangerous  to  persons  standing  or  seated.  Over¬ 
pressure  will  be  noticeable  but  not  dangerous.  The  sound  pressure 
level  Is  below  that  required  for  hearing  protection;  however  the  noise 
will  be  loud.  In  fact.  Meteorological  conditions  could  anplify  the 
sound  levels  under  the  right  clrcunstances.  Therefore  It  Is  recoa- 
Mnded  that  car  plugs  be  given  to  everyone  for  their  use. 

6.8  Security  Guards 

Security  guards  will  be  deployed  early  In  the  morning  nn 
event  days  at  HSHR.  These  gcards  secure  all  avenues  of  approach  to 
the  test  bed  and  adjacent  areas  to  Insure  no  unauthorized  entry. 
Specific  guard  locations  have  not  yet  been  designated.  The  following 
guidance  will  be  followed  when  specific  locations  are  designated: 

-  Security  guards  between  i;i,000  and  22,000  feet  should  have  eye 
and  hearing  protection. 

-  Security  guards  beyond  22,000  feet  require  no  special  pro¬ 
tection. 
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MYLAR  BAG  ORAMINGS 
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HI  NOR  SCALE  PRECURSOR  PROCEDURES 


1.  PRE-DEPLOYHENT  PREPARATIONS. 

A.  Tht  hcliua  diitribution  systaa  «aa  inttalltd  durinq 
conatruction  of  tht  prtcuriad  radial.  It  aai  YIom  ttittd  on  nitrogtn  on 
IS  Junt  1995  (D-10).  Ourinq  tht  TIom  tttt,  NHERI  aonitortd  tht  high 
prtssurt  lint  and  corrtcttd  ont  Itak  diicovtrtd.  A  ttcond  high  prttturt 
Itak  ttft  «ai  ptrloratd  on  23  Junt  to  find  any  Itakt  cauttd  by  driving 
ovtr  tht  lint,  and  in  tht  conntctiont  to  tho  htliua  truck*.  Stvtral 
Itak*  utrt  corrtcttd.  Th*  porforattd  htliua  distribution  bars  utrt  not 
to  bt  inttalltd  until  just  afttr  th*  dolly  passtd  on  dtployatnt  of  th* 
bags.  No  uattr  divtrtion  btros  utr*  constructtd  around  thi  valv*  vaults 
as  thty  Htrt  on  tht  high  sid*  and  utrt  not  backfilltd  until  l*t*  tia*. 

B.  Tht  air  aovtoant  systta  (clostd  bag  rtci rcul ation ,  gat  aixtur* 
tshaust,  and  air  intakt)  uas  inttalltd  during  construction  of  th* 
prtcurstd  radial.  NHERI  inttalltd  fans  and  louvtrt  btfor*  4  Junt  to 
thty  could  b*  t*st*d  for  rtoot*  optration.  Th*  fan  ootors  initially 
inttalltd  btcrot  inoptratlvt,  and  had  to  b*  rtplactd  uith  dust-proof 
totors.  A  sand-bag  btra  uas  constructtd  by  FE  around  tach  fan  box  to 
protact  it  froa  uattr  daoagt. 

C.  Hylar  bags  utrt  dtlivtrtd  to  th*  sit*  by  Shtldahl  at  tchtdultd, 
and  utr*  stortd  in  th*  cabl*  yard.  NHERI  and  FCONA  jointly  insptcttd 
th*  conttntf  of  th*  shipping  cratt*  by  0-10,  and  custody  of  th*  bags  uas 
than  givtn  to  NHERI  for  pr*-d*playa*nt  staging. 
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D.  The  tension  loops  on  the  exterior  periaetcr  ot  the  begs  were 
nuebcred  by  Sheldehl  to  eatch  up  Mith  the  corresponding  tension  spikes. 
Tension  spikes  (side  stakes)  Here  driven  on  line  nith  tic-donn  nails  and 
positioned  6  feet  outside  the  periaeter  oi  the  radial.  Spikes  Here 
driven  to  leave  6  inches  exposed  above  the  ground.  FE  actually  drove 
the  side  stakes  at  locations  established  by  contract  surveyors.  Every 
other  side  stake  naS  to  have  its  nuaber  shonn  on  a  tape  flag;  this  eas 
not  done.  Spikes  Here  driven  atter  dust  placeaent  aas  coaplete,  just 
prior  to  bag  deployaent. 

E.  Tie-doHH  nails  sere  surveyed  in  position  and  driven  surface 
flush  by  NHERI  starting  about  4  June  until  coapleted  on  22  June.  FE 
augaented  the  NHERI  creu  as  needed  to  acet  this  schedule.  Nails  ncre 
driven  on  51  5/4  inch  centers  to  add  tolerance  for  bag  placeaent.  The 
nail  survey  layout  held  the  canter  point  of  each  bag  constant.  The 
control  grid  layout  developed  by  NHERI  is  attached.  NHERI  did  not  paint 
nailheads  (they  Here  covered  by  dust),  but  provided  each  Horkcr  aith  a 
grubbing  stick  (coabined  Hith  string  puller)  to  help  hia  find  buried 
nails. 

F.  A  trench  6  inches  deep  Has  dug  nith  a  trenching  aachine  around 
the  bag  periaeter.  Trenching  nas  coordinated  to  avoid  severing 

shal 1 ohI y-buri ed  cabl 's.  Laborers  pitched  any  rocks  or  hard  clods  anay 
froa  the  excavated  soil  HindroH,  and  cleaned  out  the  trench  to  the 
specified  depth.  Double  soil  nindrons  left  by  the  trencher  had  to  be 
shoveled  into  a  single  nindron.  The  eindroH  had  to  be  on  the  side  auay 
froa  the  future  bag.  Periaeter  trench  locations  Here  surveyed  to  take 
into  account  the  effective  bag  shrinkage  caused  by  reducing  the  nail 
grid  to  SI  3/4  inches.  Trenching  nas  done  betueen  D-6  and  D-4. 
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8.  Siailar  trenches  Here  dug  at  each  bag  interface.  Laborers 
reeoved  the  rocks  and  hard  clods  by  hand  since  truck  traffic  over  the 
dust  Has  discouraged.  Hindrons  of  soil  Here  placed  on  the  side  of  the 
trench  anay  froe  6Z,  except  as  follons.  Since  bags  tS  and  7  nere  to  be 
placed  last,  after  1-4,  8,  and  8  Here  in  place,  Hindrons  for  the  trench 
at  the  S/&  interface  and  the  trench  at  the  7/8  interface  nere  placed  on 
the  side  tonards  GZ.  That  nay  bag  joints  on  both  edges  of  bags  S  and  7 
could  be  eade  up  froe  inside  those  bags.  This  trenching  nas  also  done 
betneen  0-6  and  0-4. 

H.  Flood  lighting  for  night  nork  nas  pre-arranged  as  folloHS. 

Eight  aobile  light  carta  nere  borroned  free  other  coeeands  or  rented  to 
be  on  site  by  21  June.  Sources  nerei 

.Kirtland  --  2  carts 

Rental  —  4  carts 

Hollooan  —  3  carts 

Typical  arrangeecnt  of  the  carts  is  shonn  on  the  attached  sketch.  Carts 
Here  eoved  around  to  best  light  the  nork  area.  Rental  carts  could  not 
be  eoved  nith  the  light  stanchions  up,  as  jacking  legs  had  to  be  used. 
Carts  Here  not  brought  onto  the  dust.  Fueling  and  toning  the  carts  Has 
done  by  FE. 

I.  Every  test  object  nhich  protruded  through  the  bag  had  a 

tailored  polyurethane  skirt  installed  at  the  tuo  foot  height.  A 
Sheldahl  representative  visited  the  site  on  18  June  to  verify  that 
penetrations  Here  as  designed.  Skirts  nere  installed  by  the  Sheldahl 
creH  froe  22-24  June.  This  Has  scheduled  to  happen  earlier,  but 
experiaenters  not  ready.  One-guarter  nil  eylar  nas  to  be  installed 

by  Spectron  on  the  leading  and  trailing  edges  of  the  8703  blast  Kings, 
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but  was  not  available  at  the  needed  tiae.  The  prefabricated  skirt  for 
this  caperiaent  was  carefully  taped  across  these  3  inch  spans. 

J.  During  his  IS  June  visit,  the  Sheldahl  rcpresentati ve  inspected 
the  test  objects  for  sharp  surfaces  likely  to  puncture  the  bag,  and 
Horked  out  protective  cushioning  acasures  satisfactory  to  the 
cxperiaenter (s)  involved.  Expcriaents  of  particular  concern  Here 
8701/02,  9709,  and  8710. 

K.  Prior  to  bag  deployaent,  sleeve  sockets  were  inserted  by  DRI  at 
the  surveyed  locations  of  the  under-bag  Scotchlite  screens  for 
caperiaent  8707.  They  also  hand-dug  a  four  inch  deep  slot  at  each 
screen  to  hold  the  screen  height  above  grade  to  20  inches. 

L.  Heliua  reserve  skids  (four  juabo  tube  trailer  equivalents) 
arrived  on  site  on  14  June.  The  full  skids  aeighed  about  52,000  pounds 
each.  FE  arranged  for  tuo  cranes  to  lift  these  skids  froa  their  lowboys 
and  set  thea  on  the  ground.  They  Mere  set  tightly  adjacent  to  each 
other  at  the  10  psi  line,  and  their  62  ends  were  protected  with  sandbags 
laid  by  FE,  They  survived  the  blast  nicely  in  this  fashion. 

n.  A  total  of  33  juabo  heliua  tube  trailers  arrived  at  White  Sands 
by  1600  on  D-l.  The  NINOR  SCALE  Heliua  Truck  Hanageaent  Plan  details 
their  aoveaents. 

N.  A  supply  of  backup  aaterials  Has  staged  by  D-2  at  the  storage 
and  laydown  area  on  the  east  side  of  the  radial.  This  supply  included 
the  spares  furnished  by  Sheldahl  under  contract,  the  extra  (ninth)  aylar 
bag,  and  four  pallets  of  sandbags  (about  300  total  bags)  staged  on  the 
NHERI  cargo  truck. 

D.  Two  porta-johns  were  placed  in  the  storage  area  prior  to  D-2, 
with  provision  for  their  reaoval  on  the  aerning  of  D-0.  The  PHETS 
aanager  arranged  for  this. 
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P.  Prior  to  baq  deployaent,  HHERI  accoapliahcd  crea  triininq  for 
both  axperitnced  and  nea  deployatnt  parsonnal.  Training  aaa  htld  on  18 
June.  Separata  docuaentation  lists  the  topics  covered.  Crea  acabers 
aere  trained  in  all  aspects  of  bag  deployaent  to  enable  their  flexible 
utilization. 

0.  NNERl  laid  out  the  tension  straps  a4th  bungee  and  poker-chip 
tensioners  on  D-2.  No  S-hook  a*s  used;  instead,  the  string  aas  tied  to 
the  tension  loop  on  the  bag.  Standard  plastic  poker  chips  aere 
furnished  for  tensioners.  Hole  enlargeacnt  due  to  aear  aas  not  a 
problea  during  the  MINOR  SCALE  deployaent  period. 

R.  Add-on  bogey  aheels  peraitting  lateral  eoveaent  of  the  eapty 
dolly  aere  tested  by  NHERI  before  D-2.  They  aorked  successfully, 
although  about  IS  ainutes  aas  needeii  each  tiaa  to  install  and  raaova 
thea. 

S.  The  aind  curtain  on  each  dolly  aas  replaced  by  NHERI  before  D-2 
aith  a  siailar  design  using  a  heavier  fabric  and  a  board  aeight. 

T.  NHERI  hosted  training  on  19  June  in  the  proper  use  of  the  self- 
contained  breathing  apparatus.  Sheldahl  sent  tao  volunteers.  Only 
persons  trained  in  use  of  the  breathing  apparatus  aould  have  been 
peraitted  to  enter  the  heiiua  environaent  if  caergency  repairs  aere 
needed.  NHERI  also  furnished  an  ice  vest  for  cooling  individuals 
entering  the  heiiua  environaent.  No  one  actually  entered  the  heiiua 
environaent  on  MINOR  SCALE. 

U.  NHERI  aodified  the  deployaent  dollies  before  D-2  to  add  a  brace  in 
the  fraae  above  each  aheal.  This  brace  can  be  used  as  a  step  to  reach 
up  into  the  dolly  bed. 

V.  The  folded  aylar  aeabraies  for  bags  tl  and  2  aere  laid  out  on 
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top  o4  their  deployaent  dollies  and  covered  to  protect  thee  troa 
weather.  This  was  done  by  NHERl  on  the  aorninq  of  D-2.  The  aeabranes 
were  returned  to  their  crates  when  hiqh  winds  prevented  deployaent  on 
schedule.  The  boxes  containing  aylar  aeabranes  Tor  bags  t3  through  B 
were  set  on  the  ground  on  the  cast  (starting)  side  of  the  radial  Tor 
subsequent  loading  onto  the  dollies. 

H.  During  the  two  week  period  prior  to  D-0,  a  record  oT  winds  at 
the  site  was  aade  using  the  reaote-reading  aneaoaeter  at  6Z.  This 
inloraation  was  analyzed  by  SNLA  to  find  any  correlation  between  site 
winds  and  SNLA  predictive  data. 

X.  Scarification  of  the  dust  surface  was  accoaplished  by  FE  forces 
before  each  bag  was  deployed.  They  used  a  drag  drawn  by  a  garden 
tractor.  This  was  done  when  winds  were  low,  so  the  fine  aaterial  was 
not  blown  away.  Hinds  arising  after  scarif ication  did  blow  away  soae 
fine  aaterial.  Scarification  should  be  done  in  daylight  for  safety  and 
accuracy.  Scheduled  start  was  the  aorning  of  0-2  for  bag  tl  and  2 
areas,  and  bag  13,4,6,  and  8  areas  were  to  be  coaplcted  by  sunset  the 
saae  day.  Scheduled  start  for  bag  13  and  7  areas  was  the  aorning  of  0- 
1.  These  were  actually  done  during  the  evening  of  0-1  concurrent  with 
deployaent  of  other  bags.  Dust  within  20  feet  of  the  perforated  heliua 
distribution  headers  was  not  to  be  scarified,  in  order  to  ainiaizc 
uncontrolled  dust  pickup  and  scattering  by  the  heliua  in-flow.  Also, 
within  5  feet  of  the  west  edge  of  bag  tl,  dust  was  not  to  be  scarified 
to  ainiaize  the  aaount  of  dust  which  would  adhere  to  the  clear  aylar 
'window*. 

Y.  Just  before  the  bags  were  deployed  over  the  HHL  aodels,  BNO  was 
to  add  aoisture  to  the  aodel  soil  bins.  They  were  to  bring  a  water 
truck  along  the  west  edge  of  the  radial  and  use  a  garden-type  hose  to 
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spray  the  soil  bins.  This  Mas  not  done,  as  eoisture  content  Mas 
detereined  to  be  satisfactory  Mithout  it. 


II.  BAG  DEPLOYHENT. 

NOTESi  (1)  The  tiae  sequence  for  bag  deployaent  is  discussed  in 
other  docuaentation  and  is  not  repeated  hare. 

(2)  Tiae  allOMed  for  heliua  fill  is  indicated  in  the  fllNOR 
SCALE  countdoMn,  along  Mith  detailed  heliua  status  reporting  tiaes. 

A.  The  follOMing  deployaent  creu  precepts  uere  to  be  observed  by 
NMERI: 

1.  Tmo  creus  uere  to  be  staffed  to  enable  concurrent 
deployaent  of  tuo  bags. 

2.  Each  individual  Mas  to  be  cross-trained  to  understand  the 
rudiaents  of  each  bag  deployaent  task  to  nhich  he  sight  be  assigned. 

5.  NotMithsta"  ling  (2),  each  individual  Mas  to  be  assigned 
his  initial  job  in  advance.  This  Mas  to  include  f aai 1 iari zation  Mith 
his  teas  and  his  explicit  role  on  that  teas  (e.g.,  Mas  he  to  tie  tMo  roMS 
of  nails  or  three?). 

4.  The  NHERl  Project  Hanager  uas  to  be  responsible  for 
aanaging  the  successful  deployaent  of  these  bags.  He  Mas  not  to  assuae 
duties  Mhich  Mould  distract  hia  froa  this  aanageaent  function. 

3.  There  uere  to  be  enough  go-fers. 

6.  There  uere  to  be  enough  relief  personnel  to  spell  other 
creu  aeabcrs  during  the  continuously-advancing  bag  deployaent  cycle. 
Noraal  creu  rest  Mas  to  be  taken  betueen  bags. 

7.  There  Mere  to  be  people  (both  night  and  day)  uhose  job  it 
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••45  to  patrol  the  periaeter  of  the  bags,  adjusting  tension  straps, 


aonitoring  bag  condition,  fixing  any  tears  Mithin  reach,  and  chasing 
away  unauthorized  people  or  wild  aniaals.  These  people  rare  not 
assigned,  as  all  hands  were  used  on  the  bag  dcployaent. 

B.  Sheldaht  provided  four  aylar  technicians  per  crew  to  tape  the 
aeabrane  to  test  object  skirts  and  to  repair  tears.  Finger-hole  sized 
tears  were  to  be  taped  by  NHERl  as  the  dolly  advanced)  any  larger  tears 
were  to  be  fixed  by  Sheldahl. 

C.  The  following  bag  deployaent  procedures  were  new,  unique  to 
HINOR  SCALE,  or  warrant  cl ari f icat ions 

1.  Bags  S  and  7  were  not  to  be  deployed  before  the  night  of 
0-t  due  to  experiaent  longevity.  As  aany  of  the  other  bags  as  possible 
were  to  be  deployed  during  the  night  of  0-2. 

2.  One  iaplication  of  (1)  is  that  for  bags  tS  and  7,  two 
side-filling  crews  were  needed. 

3.  During  deployaent  of  bag  II,  DRI  personnel  were  to  enter 
under  the  dolly  to  place  their  four  under-bag  Scotchlite  screens  in 
their  prepositioned  holders.  This  proved  so  easy  to  do  that  ORI  was 
excused,  and  this  job  was  handled  by  on-lookers. 

4.  NHERl  was  to  plan  optiaal  doily  alignaent  to  avoid  having 
to  shift  the  dolly  to  aiss  experiaents.  Detailed  experiaent  locations 
were  provided  for  the  congested  areas  of  bags  IS  and  7  to  enable 
selection  of  wheel  paths,  in  bag  13,  the  dolly  was  to  ride  up  and  over 
the  bera  which  protects  the  Tech  Reps  experiaent.  Instead,  the  dolly 
was  aodified  to  bridge  across  the  experiaent.  Eapty  dollies  were  ooved 
to  their  next  starting  position  by  backing  down  the  next  bag  to  be 
placed.  This  allowed  a  test  of  the  wheel  paths,  and  avoided  having  to 
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turn  the  dolliei  around. 


5.  The  bag  tie-doHn  strings  Tor  tltNOR  SCALE  tereinated  in 
slip  knots  to  be  tightened  over  the  nail  heads.  These  knots  nerc  held 
in  place  Mith  a  drop  of  Duco  ceaent.  NHERI  provided  each  norker  aith  a 
bent  screndriver  nith  a  aachined  slot  in  the  blade  to  ease  the  fatigue 
of  sliding  these  knots  tight  over  the  nail  heads. 

i,  Peraission  aas  granted  br  the  Safety  Officer  for 
deployaent  personnel  to  near  light,  flat-soled  shoes  (e.g.,  tennis  or 
boat  shoes)  to  ainiaiae  disturbance  of  the  dust  surface.  The  tie-doun 
personnel  accordingly  were  not  directed  routinely  to  saooth  out  the  dust 
as  the  bag  advanced.  If  they  noticed  ruts  or  gouges  deeper  than  about 

i 

1/4  inch,  they  were  to  try  to  pat  thea  saooth  uith  a  vertical  hand 
aotion.  A  lateral  sueeping  action  uas  not  desired.  In  fact,  foot 
traffic  disturbed  the  soft  dust  surface  so  extensively  that  leveling 
becaae  iapractleal. 

1 

I 

7.  There  were  no  inter-bag  tensile  loop  connections  to  be 
aade  on  HINOR  SCALE.  The  bags  were  expected  to  bulge  together  when 
inflated  froa  the  intended  internal  overpressure  of  0.01  to  0.02  inches 
of  Mater.  They  did  bulge  together  satisfactorily. 

8.  Individual  experiaenters  ucrc  asked  to  stand  by  as  the  bag 
passed  their  experiaent,  to  confira  for  theaselves  that  it  uas  not 
disturbed  by  the  bag  deployaent  creM,  and  to  accoaplish  last  ainute 
tasks  such  as  reaoving  lens  coverings.  Once  their  business  uas 
finished,  they  Mere  asked  to  stand  off  the  radial.  LCDR  Anderson 
explained  this  policy  at  successive  Project  Officer  Ucatingsi 
enforceaent  Mas  the  duty  of  the  NHERI  dolly  supervisor.  A  Mhite  line 
Mas  to  be  established  using  an  athletic  field  striping  aachine  for 
spectators  to  stand  behindj  this  mss  not  done.  Spectator  control  Mas 
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not  a  particular  problea. 

9.  Repair  of  the  dust  surface  in  front  of  selected 
experiaents  was  to  be  accoaplishcd  by  Or.  George  Ullrich  and  Bruce 
Phillips  and  their  designees.  As  such  as  possible,  this  aas  done  before 
bag  deployaent.  FE  provided  aanual  landscape  rollers  and  crea  to  sake 
repairs  as  directed.  At  least  two  soil  repair  crews  were  planned 
because  bags  IS  and  7  were  to  be  deployed  concurrently. 

10.  Special  care  was  to  he  taken  with  the  eabedding  of  the 
clear  aylar  ‘window*  on  the  west  end  of  bag  II.  As  with  other  bag  ends, 
this  process  started  froa  the  aiddle  and  worked  to  the  edges,  taking 
extra  care  to  avoid  wrinkles  in  the  fabric.  Trench  fillers  took  care 
not  to  spill  dirt  on  the  clear  fabric.  In  spite  of  this  care,  the 
window  becaac  auddy  on  the  inside  when  aoisture  condensed  on  the  aylar 
prior  to  bag  inflation. 

11.  Bags  IS  and  7  were  to  be  placed  in  between  bags  already 
deployed.  As  a  consequence,  all  traffic  and  logistic  support  for  these 
bags  was  to  cone  froa  the  west  (finishing)  end  and  none  froa  the  sides. 
East  side  light  carts  were  to  be  repositioned  after  deployaent  was 
underway  to  aid  aore  effectively.  This  proved  unnecessary  as  the  west 
carts  provided  adequate  light.  NNERI  was  to  evaluate  other  consequences 
of  this  sequencing,  such  as  its  possible  effect  on  dolly  wheel 
positioning.  In  fact,  one  dolly  cart  aodule  had  to  be  rcaoved  to  allow 
passage. 

in.  CONTINGENCY  ACTIONS 

A.  Successful  deployaent  of  the  NINOR  SCALE  bags  was  known  to  he 
highly  dependent  on  having  wind  speeds  of  10  knots  or  below.  Nhile  the 
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prevailing  conventional  Hiidoa  is  that  such  conditions  are  aost  likely 
during  the  hours  of  darkness,  exceptions  are  coeaonly  observed. 

Likeuise,  the  conventional  uisdoe  is  that  high  Minds  are  aost  likely 
during  the  afternoon,  yet  cala  afternoons  are  occasionally  encountered. 

In  order  to  deal  uith  these  contingencies,  the  NHERI  bag  deployaent  creu 
was  berthed  in  the  Adein  Park.  That  nay  nhen  Minds  caae  up,  the  creu 
could  retreat  for  a  fen  hours  of  sleep  to  be  ready  to  go  again  nhen  the 
Minds  died  donn. 

B.  When  strong  ninds  arose  during  the  deployaent  of  the  bags,  the 
NHERI  supervisor  uas  to  take  contingency  actions  of  graduated  severity: 

1.  The  first  response  uas  to  cease  tying  strings  to  nails, 
and  haye  each  cren  aeeber  grab  and  hold  onto  tuo  adjacent  load  patches. 
Creu  eeabers  had  learned  the  proper  technique  for  holding  onto  the  load 
patches  during  their  training.  Everybody  nas  then  to  hunker  doun  and 
Mait  for  the  gust  to  pass. 

2.  If  the  first  response  uas  insufficient,  the  next  action  nas 
to  place  sandbags  in  the  tray  of  the  deployaent  dolly  and  along  the  edge 
on  the  ground.  PVC  nind  fraaes  nere  placed  to  prevent  the  aylar  froa 
bloning  against  the  dolly.  This  technique  nas  used  during  the 
deployaent  of  bag  13,  and  the  bag  survived  in  this  position  during  ninds 
nhich  lasted  about  14  hours. 

3.  If  it  appeared  that  the  bag  uas  in  grave  danger  of  being 
lost,  the  senior  NHERI  supervisor  on  the  scene  nas  prepared  to  give  the 
order  to  have  the  Sheldahl  technicians  cut  the  bag  nith  scissors  along 
the  line  of  ties  last  secured.  The  bag  uas  to  be  folded,  neighted  nith 
sandbags,  and  cut  beyond  the  Heights.  The  billoning  reaainder  uas  to  be 
stuffed  back  under  the  nind  fraee  on  the  dolly.  Later,  after  the  Mind 
had  subsided,  the  reaainder  of  the  bag  nould  have  been  laid.  A  tape 
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splice  across  the  entire  width  of  the  bag  would  not  have  been  attespted. 
The  eTfect  would  have  been  to  reduce  the  length  of  the  bag.  Heliue 
would  have  been  introduced  into  the  isolated  section  using  the 
recirculation  systea.  Since  the  recirculation  outlets  arc  only  6  feet 
inside  the  bag,  there  was  not  enough  cylar  aatcrial  to  try  for  a 
vertical  wall  at  the  splice. 

C.  Inflation  of  the  bags  would  not  have  been  atteepted  in  winds 
over  10  knots.  The  bags  are  known  to  be  extreaely  vulnerable  to  daaage 
in  a  state  of  partial  inflation.  If  high  winds  had  arisen  during  the 
inflation  phase,  a  judgaent  call  would  have  been  aade  by  LCDR  Anderson 
whether  to  continue  inflation,  or  to  use  the  exhaust  fans  to  evacuate 
the  bags.  If  the  bags  were  acre  than  75  percent  full,  it  would  have 
been  quicker  to  coaplete  filling  thee  than  to  evacuate  thea. 

IV.  HELIUM  FILL  PROCEDURES 

A.  A  detailed  checkoff  procedure  was  developed  by  SAIL  describing 
the  heliue  fill  procedures  to  be  followed.  A  copy  is  attached.  The 
checkoff  included  identification  of  who  is  responsible  for  each  step, 
and  key  ailestone  tines  in  the  countdown.  The  aajor  phases  included  in 
the  checklist  are  as  follows: 

1.  Verify  systee  controls  are  working. 

2.  Pressuriae  heliua  distribution  systea  and  watch  for  leaks. 

3.  Confirm  heiiue/air  r eci rcul at i on  systea  is  working. 

A.  Check  reaote  operation  o‘  heliua  reserve  skids. 

5  Visually  inspect  aylar  bags. 

6.  Begin  heliua  flowi 

a.  Increase  rate  stepwise  to  100  KCF/H. 
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b. 

When 

75X 

full  , 

reduce 

flow 

to 

50 

KCF/H. 

c. 

bhen 

90X 

full , 

reduce 

flow 

to 

30 

KCF/H. 

7.  Bolt  covers  doan  on  valve  boxes. 

B.  Depart  the  62  area. 

B.  The  heliun  fill  procedures  were  based  on  filling  all  8  bags 
concurrently.  It  nas  anticipated  that  this  would  take  about  80  einutes. 
This  was  found  to  be  about  right  in  practice.  The  intended  pressure 
inside  each  bag  was  0.02  inches  of  water,  which  was  not  noreally  to  be 
exceeded. 

C.  It  was  considered  a  possibility  to  deliberately  exceed  the 
target  heliue  concentration,  in  order  to  einiaize  the  subsequent  draw 
froe  the  heliue  reserve  skids.  This  was  an  option  which  was  kept 
available  if  the  likelihood  of  a  saae-day  postponeacnt  had  seeeed  euch 
greater  than  an  overnight  delay,  fls  circuastances  developed,  this 
option  was  not  eaployed. 

D.  The  target  heliue  concentration  was  expressed  in  teres  of  sound 
speed.  The  target  was  2300  to  2400  feet  per  second.  The  reason  for 
expressing  it  in  sound  speed  was  to  avoid  the  conversion  problees  caused 
by  varying  teaperature  and  huaidity.  In  order  for  the  target  to  be  eet , 
the  average  of  the  S  sound  speed  gauges  in  each  bag  had  to  fall  within 
2300-2400  fps,  and  all  8  bags  had  to  aeet  this  criterion.  If  the 
operator  had  reason  to  believe  a  particular  sound  speed  gauge  was  giving 
a  spurious  reading,  he  was  to  zero  it  out  and  coepute  the  bag  average  on 
:he  gauges  reeaining.  If  the  controls  did  not  achieve  this  precise 
range,  exceeding  2400  fps  was  preferred  over  not  eaking  at  least  2300 
fps.  As  circuastances  developed,  an  average  of  about  2000  fps  was 
reached  in  surviving  bags  2-7. 

E.  He  planned  to  use  the  recirculation  systea  continuously  during 
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bag  inflation  and  the  period  prior  to  shot  execution  to  keep  the  heliue 
environeent  well  eixed.  This  was  inadvertently  not  done. 

F.  A  coeaand  Mas  given  by  the  Net  Operator  at  T-90  seconds  in  the 
countdOHn  to  turn  off  poMer  to  the  heliue  systea.  Hhen  this  coaaand  uas 
heard,  SAIC  activated  a  relay  to  turn  off  the  ignition  suitch  on  the  60 
KH  generator  Mhich  pouers  the  systea.  At  this,  the  sound  speed  display 
and  the  bag  control  displays  shoued  aeaninglcss  characters,  indicating 
that  poMer  had  been  successfully  turned  off.  SAIC  reported  back  to  Test 
Control  by  T-SO  seconds  that  this  had  occurred.  In  order  to  restore 
pouer  in  the  event  of  a  hold  occurring  after  this  tiae  in  the  countdoun, 
it  Mould  have  been  necessary  to  re-enter  the  test  bed  and  aanually 
restart  the  generator.  A  delay  of  20  ainutes  or  so  aould  have  been 
involved,  during  uhich  tiae  the  bags  Mould  gradually  have  lost  pressure 
and  heliua.  This  uas  not  necessary. 
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MINOR  SCALE  DELAY/HOLD  CRITERIA 


INTRODUCTION 

The  purpose  of  this  document  is  to  establish  the  hold  criteria  that  will  be 
used  during  the  countdown  for  the  MINOR  SCALE  event  scheduled  for  13  June  1985. 
There  are  approximately  200  experiments  on  MINOR  SCALE.  It  is  next  to  impossible 
to  expect  that  all  of  these  experiments  will  be  installed  and  properly  running 
at  the  scheduled  execution  time.  Therefore,  we  must  establish  a  series  of  cri¬ 
teria  to  decide,  in  advance,  under  what  conditions  we  will  hold  the  event  to 
correct  problems  and  under  what  conditions  we  will  continue  the  countdown  inspite 
of  problems.  Since  there  are  many  million  of  dollars  worth  of  experiments,  it 
must  be  an  organizational  decision  to  develop  and  approve  of  the  hold  criteria. 

GENERAL  DEFINITIONS 

Experiment:  an  activity  that  has  been  given  an  experiment  number  by  the 
Technical  Director.  The  most  recent  experiment  list  will  have  the  numbers  for 
all  the  experiments  on  MINOR  SCALE. 

Delay:  a  decision  to  change  the  shot  day  before  the  countdown  has  begun. 

Hold:  a  decision  to  change  the  shot  time  or  shot  day  after  the  countdown 
has  begun.  The  countdown  will  begin  with  the  start  of  the  deployment  of  the 
precursor  bag  (approximately  6  p.m.  on  D-2). 

DELAY  CRITERIA 

A  delay  will  not  be  considered  for  any  single  experiment,  i.e.  one  HML 
model  or  one  Army  vehicle.  However,  if  any  of  the  following  diagnostics  ex¬ 
periments  is  not  functional  then  a  delay  will  be  initiated:  the  airblast  mea¬ 
surements  (Exp.  9100),  the  shockwave  cameras  (Exp.  9000),  and  the  charge  detona¬ 
tion  velocity  measurements  (Exp.  9300). 

The  event  will  be  delayed  is  any  of  the  following  conditions  occur. 

a.  Less  than  90*  of  the  experiment  will  be  ready  at  the  schedule  shot  time. 

b.  The  TRS  units  will  not  be  ready.  This  implies  that  less  than  five  of 
the  units  will  be  operating.  If  five  of  the  seven  units  are  operational,  then 
the  remaining  two  units  will  be  considered  only  as  experiments  that  aren't  ready 
and  will  be  counted  under  the  experiment  percent. 

c.  The  precursor  bag  will  not  be  ready.  If  any  bag  is  not  ready,  then 
the  precursor  is  not  ready. 

d.  Heather  that  prevents  proper  conditions  for  shot  execution,  i.e.  recent 
rains  that  have  left  the  dusty  precursor  too  damp  to  dry  in  time  for  the  scheduled 
execution. 

e.  The  Timing  &  Firing  system  is  not  functioning  properly. 

f.  The  instrumentation  system  is  not  functioning  properly. 

g.  The  explosive  charge  is  not  ready. 
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h.  Foreign  satellite  coverage:  several  experiments  are  classified  and 
cannot  be  uncovered  if  a  surveillance  satellite  is  overhead.  Therefore,  if  we 
do  not  have  an  adequate  windown  to  uncover  the  classified  experiment,  execute 
the  shot,  and  then  cover  the  damage,  the  shot  will  be  delayed. 

HOLD  CRITERIA 

During  the  countdown  many  situations  will  have  to  be  considered  as  potential 
holds.  Some  of  the  items  will  require  rescheduling  of  the  event  for  a  later  date 
Items  that  will  beconsidered  for  a  hold  are  listed  below: 

a.  If  the  precursor  environment  is  in  imminent  danger  of  failing  (loss  of 
helium  concentration  due  to  major  bag  rupture),  the  test  will  be  executed  imme¬ 
diately,  consistent  with  safety  criteria.  In  this  situation  satellite  coverage 
and  the  status  of  other  experiments,  including  TRS  experiments,  will  not  be  con¬ 
sidered. 

b.  Obviously,  all  the  items  that  can  cause  a  delay  can  also  cause  a  hold. 

c.  Weather  conditions: 

(1)  Upper  air  conditions  that  would  lead  to  blast  focusing  that  might 
damage  surrounding  communities:  Jack  Reed  of  SNLA  will  provide  the  GO/NO  GO 
recommendation  during  the  ocuntdown. 

(2)  Wind  conditions  that  prevent  continuing  the  deployment  of  the 
precursor  bag.  These  conditions  could  occur  during  the  period  when  the  bag  is 
being  deployed.  Winder  greater  than  10  raph  will  delay  the  deployment. 

(3)  The  wind  is  too  high  at  shot  time  to  fire  the  TRS  units.  Winds 
greater  than  eight  mph  are  considered  too  high. 

(4)  Heavy  cloud  cover,  rain,  or  lightning  that  prevents  continuation 
of  the  countdown. 

d.  Instrumentation  status:  the  analog  recorders  and  the  digital  record¬ 
ing  equipment  will  be  monitored  during  the  countdown.  If,  at  any  time,  it  is 
determined  that  any  of  the  following  conditions  exists  a  hold  will  be  initiated: 

(1)  Less  than  90X  of  the  active  data  will  be  recorded. 

(2)  Less  than  90X  of  the  precursor  data  will  be  reocrded. 

(3)  Less  than  90X  of  the  HML  data  will  be  recorded.  Some  experiments’ 

status  will  not  be  monitored.  Therefore,  their  status  will  be  assumed  good  un¬ 

less  we  know  it  is  bad. 

e.  Precursor  status:  each  of  the  eight  bags  must  be  within  the  desired 
sound  speed  range  of  2300  to  2400  feet  per  second. 

The  final  decision  on  executing  the  event  will,  of  course,  be  made  on  the 
site  by  the  Technical  Director  based  on  the  best  information  available  at  the 
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POINT  IN  courriHm 

NIM*  SOlU  MU  PMCOMES 

EIPECTQ  DUMTION  OP  PMOLEN  ACTIONS  TO  K  TAKEN 

T-«  !iri  to  T-20  Hri 

<8  hr* 

t.  Contino*  couotOoM  to  T*2t  hr*.  m 

2.  U*«  *Non*tHthi4  Eipirionttr  Cfll  Shoot/  to  pa*i  oorO. 

!.  HolO  ft  T-tf  hr*  ontil  prohlit  lOlvoA. 

>8  hr* 

1.  Rt*ch*4oI*  *hot. 

2.  U**  ‘Aptntr  Coll  Shoot*  to  ioloro  lorld. 

S.  Sttrt  cOMt  tt  T-48  hr*. 

T-2f  hr*  to  T-7  hr* 

<1  hr* 

1.  Cootinoo  coMtdoM  to  T*7  hr*. 

2.  lift  ’Noo'tMthod  Eiporifoottr  Coll  Shoot: 
S.  Held  *t  T*7  hr*,  ontil  prohloo  *al<*d. 

to  paot  onrd. 

>8  hr* 

t.  NHChodol*  *hot. 

2.  0*0  'Afoncr  Cfll  Shoot*  to  infer*  nerld. 
2.  Start  count  at  T*28  hr*. 

T*7  hr*  to  T-m  oin 

<4  hr* 

1.  Contino*  coiaitdOM  to  T*24l  oin. 

2.  Ui*  *Non-tf*thH  Eaporioontar  Call  Shoot: 

3.  Hold  ft  T-248  oin  until  prohloo  tolvtd. 

to  pa**  lord. 

H  hr* 

1.  Nfochodulo  *bot. 

2.  0*0  *A9fntr  Call  Shoot*  to  inforo  oorld. 

3.  Sfcoro  TRS. 

4.  Start  connt  at  T'A  hr*. 

T-241  fin  to  T-l!l  tin 

<4  hr* 

1.  Contino*  coontdon*  to  T*t38  oin. 

2.  U*o  'Non-ti*tbfd  Eiporioontar  Call  Shoot: 

3.  Held  at  T-138  am  until  prohloo  lolrod. 

to  pa**  ford. 

>4  hr* 

1.  Noochodol*  ihot. 

2.  U**  'Afoncy  Call  Shoot*  to  Infora  norld. 

3.  Coflat*  holiuo  haf. 

4.  Sotur*  INS. 

5.  Start  count  at  T-i  hr*. 

raiRT  111  COUHTDC 

T-l!l  iin  to  T-= 


I-W  iio  to  T— 
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2  Ray  1483 


RimR  SCALE  mu  mCEMRES 


POINT  IN  COUNTIOm  EIPECTE8  WRATION  OF  PmHEn  ACTIONS  TO  K  TAKEN 


T-tSI  lifl  to  T-A2  tin 

<2  hr 

1.  Ccntinot  cooptdot*  ta  T>U  tit. 

2.  U*t  'Non'ttithid  Eiptrittntir  Call  ShMt:  to  pat*  tor*. 

3.  Hold  at  T-62  tin  until  prohltt  MlTtd. 

2  liri  to  4  hrt. 

1.  Evaluatt  ttatn  o(  noiritMts  ((tniratori,  etc.) 

2.  Ust  *Nan-tnth*d  EiytritntK  Call  Skttt:  to  m**  •^N- 

3.  Pirtort  aKproprtatt  adjottant*. 

4.  Coatintt*  coantdoat  to  T*A2. 

3.  Hold  at  T*d2  until  proAlat*  solrtd. 

>4  hr* 

1.  RHChtAtlt  shot. 

2.  Uit  'Aqiocy  Call  Shtat*  to  infora  atrld. 

3.  Oaflata  haliut  ha^. 

4.  Sacort  TflS. 

3.  Start  couot  at  T-i  hr*. 

T-42  tin  to  T-43  tin 

<1.3  hr. 

1.  Continaa  coantdoat  to  T>4S  ait. 

2.  Ust  ‘Non-taithad  EipariaantK  Call  Skatt:  to  past  itrd. 

3.  Hold  at  T-43  tin  aatil  proAlaa  toWad. 

1.3  hr.  to  4  hr. 

1.  cvaluata  ttata*  of  aiptritaat*. 

2.  Uh  'Non-tasttad  Erpariianttr  Call  Sliaat:  to  past  aord. 

3.  Covar  classiliad  aiparitanti,  if  iKattary. 

4.  Sand  PRS  aircraft  to  rafual. 

3.  Start  count  at  T-M  tin. 

>4  hr. 

1.  Naschtdttla  shot. 

2.  Ust  'Aqwcy  Call  Siittt*  t»  inlort  aerlO. 
T.  Dtflata  htliu*  Oaf. 

4.  SKvri  TNS. 

3.  Covtr  claatifliK  nytriatnti. 

(.  Start  cw«t  at  T*t  bri. 
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2  ntr  itss 


RIM»  SC«U  HOJ  mCOUtES 

ratNT  II  cauMTSQW  ctpcaa  dumtiim  of  ntonEi  ocnais  to  se  twer 


T-45  itn  to  T-31  tin 

<1.3  hr. 

1.  Cootimio  countdaaa  to  T*3I  oi*. 

2.  Uft  'Nan-ttithol  Eiporioootor  Call  Shoot:  to  poll  lorp. 

3.  Hold  It  T-31  oio  uottl  prihlio  solvid. 

1.3  hr  to  4  hri. 

1.  locharff  htliia  rnorvo  lyitM. 

2.  Send  PIS  iircriU  to  rituol. 

3.  Cs*ir  cioiiitiod  nporioooti,  if  oocniory. 

4.  Evoluoto  itotii  of  oiporiiooti. 

3.  Utt  'loA-ttithod  Eiporiaiitv  Coll  ShHt:  to  poll  lord. 

4.  Start  cpoflt  at  T-M  oio. 

H  hr«. 

1.  Itichodilf  ihat. 

2.  Uio  'Afoncy  Call  Shoot*  to  iofxo  oorld. 

3.  Bofloto  holiua  hop. 

4.  Seexo  TM. 

3.  Sond  PIS  aircraft  hooo. 

6.  Start  couot  at  T-ihr. 

T-31  lia  to  T'IS  lin 

<1.3  hr. 

1.  Contiiwo  cowtdoM  to  T-13  oio. 

2.  Uio  'Uoo-toithid  Expxiiootx  Call  Shoot:  to  pan  lord. 

3.  Hold  at  T-IS  lio  Mtil  prgOloo  lolvid. 

1.3  hr  to  4  V. 

1.  Oiixo  :hx;o. 

3.  Sond  PIS  aircraft  to  rofnol. 

4.  Covor  claiiifiod  nporioonti,  if  OKiiiory. 

3.  Uio  'lon-toithid  EipKiaootx  Call  Shoot:  to  pan  oord. 

4.  Evaluato  itatoi  of  oipxioooti. 

7.  Start  count  at  T-tl  oio. 

>4  hri. 

t.  fiixi  Chx;o. 

2.  Roichodolo  ihot. 

3.  Uio  *hfoncy  Call  Shoot*  to  iofxo  oxld. 

4.  Soflato  holiua  hof. 

3.  Socoro  TIS. 

4.  Covx  claiiifiod  oiporiaooti. 

7.  Sofld  PIS  aircraft  hooo. 

1.  Start  count  at  T-4  hri. 

raiNT  II  COUITMI 


T-IS  liti  ts  T-4  ■ 
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2  Hat  tfn 


mm  SCALE  HOLS  mcEiwn 

rOlHT  IN  CniNTWWN  EIPECTQ  lUNNTIlM  OF  mSLEN  ACTIONS  TO  K  TAKEN 


T-13  lit)  to  T-4  tin  <1.3  br.  I.  Cantiaut  comtdOM  ta  T-4  aia. 

2.  Uit  ‘Hoa-taatbaA  Eiaariaaatar  Call  Shaati  ta  m** 

i.  Hold  at  t*4  uetil  problta  toivtd. 


t.S  hr  to  4  hr*  1.  SaTt  Mriof  paaal,  14  aacfaiary. 

2.  Oliara  char;a. 

iKbarta  btliaa  rtaarat  aratia. 

4.  Saad  ns  aircralt  to  radial. 

3.  Cavir  claatifiaA  npariiaiti,  If  aictitart. 

i.  Eralaata  atatu  af  aipirliiata. 

7,  Oaa  ‘Naa-taatbad  Eiairiaiatir  Call  Shaat;  ta  taaa 
t.  Start  couat  at  T-61  lin. 


>4  hri.  1.  Safa  firiao  paaal,  if  iKtaiart. 

2.  Oisara  tbaroa. 

3.  Htachadala  abet. 

4.  Dm  ‘Anbict  Call  Sbaat*  ta  lafora  aarld. 

3.  Daflata  haliai  baf. 

A.  Sand  PHS  aircraft  boat. 

7.  skuti  ms. 

5.  Cartr  claiiifiad  aitariiaats. 

T.  Start  couat  at  T*A  bra. 
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POINT  IN  COUNTICm 


RIMR  SUL£  HOLD  mCOOKS 
HKCTQ  MMTION  OF  PNOSLER  ACTIONS  TO  K  TARN 


POINT  IN  COUNTDONN 


T-4  lia  to  T-2.3  lin  <1.3  Ar  I.  SoTt  Tiriof  pontl. 

2.  Rnit  TRS,  i<  oKmarf. 

1.  Um  *Non-tMtA(d  EiptriMAtor  Call  Shtot:  to  pati  lord, 
4.  Start  coaat  at  T-lt  ain. 


T-:.3  ain  to  T-l 


1.3  hr  to  4  hri.  1.  Soft  (iriny  pantl. 

2.  lioart  cNaryt. 

3.  NKAaryi  btlioo  rnirvt  ir«to*. 

4.  Smd  PNS  aircralt  to  rttuol. 

3.  Covtr  elaooitiod  nptriiMti,  if  atcntary. 

A.  EyaUato  itatoo  of  nporiiMti. 

7.  Um  ‘ihM'tntbtd  EiptrioMtor  Call  Shiot:  to  patt  wtri.  ■ 

8.  Start  count  at  T-AI  nin. 


>4  hrt. 


1.  Saft  firiny  pantl. 

2.  Oioaro  cbaryr. 

3.  NtscbtduU  Uiot. 

4.  Um  'Aytocr  Call  SliMt'  to  inforo  Nrld. 

3.  Ooflatt  htltut  bay. 

A.  Smd  PR5  aircraft  boot. 

7.  SKort  INS. 

8.  Covor  clatfifitd  nptriifots. 
f.  Start  count  at  T-A  hri. 
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2  /I»r  IW3 

HIMR  SCALE  MILS  mXEBURCS 

PSINT  IN  CtnjNTSONN  EXPECfEB  SURATIGN  OF  PK8LEN  ACTIONS  TO  BE  TAKEN 


T-2.3  tin  to  T-l  <1.J  Ar.  1.  Stop  rKordtrt. 

2.  Sift  firing  PMtl. 

3.  Uit  'Noo-ti4tb(B  EiptrioMtir  Call  SkMt:  to  pait  ntP. 
(.  Start  couRt  at  T-!l  lin. 


1.3  hr  to  4  hrt.  I.  Sat*  Mrinp  pa«it. 

2.  Oiiari  charpt. 

Aawt  TNS. 

4.  SanA  PNS  aircratt  tp  rt4n»l. 

3.  PKharff  haliu  rmrtt  <y«tta. 

i.  Covar  claMifiaS  aaptrioants,  14  aacastary. 

7.  Eraloata  statos  o4  aipariaanti. 

9.  AaaiRA  rKorPari. 

I.  Uta  ‘tton-tafthaP  Eaparlaaatir  Call  Shaft:  to  paH  larA. 

II.  Start  count  at  T'M  ain. 


>4  hr(.  1.  Safa  firinq  panai. 

3.  Ditara  charqa. 

Z.  PaichaPula  fhut. 

4.  Oatlatf  haiiua  haq. 

3.  SKuri  TAS. 

6.  Covar  claaiilial  aipariaanU. 

7.  SanP  PNS  aircraft  h«aa. 

I.  NauinP  racorparf. 

P.  t/aa  'Sqancy  Call  Shaft*  to  infora  aarU. 
IS.  Start  count  at  T-0  hrt. 
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APPENDIX  I 
1^24  HOUR  REPORT 
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SUBJECT:  HIMOR  SCALE  H  PLUST  24  HOUR  REPORT 

1.  The  4800  ton  ANFO  event,  HINOR  SCALE,  sponsored  by  the  Defense  Nuclear 
Agency  was  executed  at  12:20:00.031  MDT  on  27  June  1985  at  the  Pemanent 
High  Explosive  Test  Site  at  White  Sands  Missile  Range.  The  first  iaipres* 

Sion  from  the  visual  evidence,  (i.e.  crater  size,  the  debris,  the  structural 
damage),  is  that  the  charge  detonated  at  predicted.  There  is  some  initial 
evidence  of  jetting.  The  charge  container  had  developed  two  ruptures  and 
approximately  100^  tons  of  ANFO  had  spilled  from  each  rupture. 

2.  At  this  time  nothing  is  known  of  the  actual  data.  The  following  opera¬ 
tional  items  have  been  assessed.  35  of  39  ORI  cameras  operated.  196  of 
204  WSMR  cameras  operated.  5  cameras  have  not  been  recovered  at  this  time. 
All  analog  recorders  ran.  Approximately  90t  of  the  digital  channels  record¬ 
ed  data. 

3.  The  dusty  precursor  area  encountereo  the  following  problems:  2  of  the  8 
bags  (the  first  and  the  last)  were  destroyed  by  a  dust  devil  wind  approxi¬ 
mately  40  minutes  prior  to  execution.  The  remaining  six  bags  appeared  to 
have  an  average  sound  velocity  of  2062  feet  per  second.  The  highest  was 
2141  and  the  lowest  wes  1928. 

4.  All  seven  of  the  TRS  units  operated  properly.  At  first  glance  it  appears 
they  provided  the  proper  fluence  conditions  for  each  experiment. 

5.  All  scheduled  aircraft  experiments  flew  and  they  appeared  to  meet  their 
general  objectives. 

6.  The  crater  size  wes  345  feet  in  diameter  (including  the  crater  lip)  and 
80  feet  in  depth.  The  depth  was  about  twice  as  deep  as  the  predictions. 


JAMES  E.  MINS,  LTC,  FCTO,  4-7866 
GEORK  A.  BALLANTINE,  FCT,  4-4222 
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1101 

1199 

am  0 

0 

1140 

list 

1130 

1164 

1135 

2T9 

'  i 


CO'J.-IT  - 

••  .  7iwe 

•  i.>3ic7 

i31.  OMSi 

sNT  ••  1  1  ii  1 

BOO  t 

PROBE  1 
1303 

PROBE  2 
1173 

PROBE  3 
1176 

PROBE  4 
1163 

PROBE  3 
1167 

OV/EROOE 

1313 

BOO  3 

1673 

1167 

O 

toaa 

!  163 

1274 

BM  3 

1334 

iiao 

O 

1163 

1163 

1137 

BOO  « 

1163 

lira 

0 

303 

1162 

1174 

BOO  3 

1273 

0 

0 

iiao 

0 

1230 

BOO  t 

1137 

1176 

1177 

1163 

1173 

1170 

BOO  7 

1176 

1133 

O 

1173 

1163 

1173 

BOO  a 

O 

303 

1163 

1161 

1163 

li76 

COUNT  > 

3  ,  TINE 

-  09l30iSa.  ambient  -  1161 

BM  1 

PROSE  1 
2031 

PROBE  2 

1722 

PROBE  3 

ttao 

PROBE  4 
1171 

PROSE  3 
1168 

AVERAGE 

1466 

BAB  2 

2106 

lias 

0 

1063 

1170 

1367 

BOO  3 

1637 

iia2 

O 

1164 

1174 

1303 

BOG  4 

1330 

1161 

0 

303 

1163 

1231 

BAG  3 

1133 

0 

0 

1163 

0 

1  IBS 

BAG  6 

1214 

1162 

1162 

1170 

1160 

1166 

BAG  7 

1163 

1160 

0 

1164 

1167 

1173 

BAG  a 

0  .. 

303 

1172 

1167 

1187 

1182 

COUNT  - 

6  ,  TIME 

-  03l34t34,  AMBIENT  -  1161 

BAG  1 

PROBE  1 
2033 

PROBE  2 
1313 

PROBE  3 
1422 

PROBE  4 

1172 

PROBE  5 
1170 

AVERAGE 

1343 

BAG  2 

2003 

1B33 

0 

1033 

1171 

1526 

BAG  3 

1606 

1372 

0 

1440 

1177 

1449 

bag  4 

1476 

1232 

0 

321 

1203 

1306 

BAG  S 

1533 

0 

o 

1162 

0 

1361 

BAG  6 

1S3S 

1330 

1236 

1170 

11B3 

1315 

BAG  7 

12B4 

346 

O 

1186 

11B7 

1213 

BAG  B 

0 

303 

1172 

11S6 

1183 

UBS 

280 


COUNT 


time  "  09i29i0l,  OMBIENT  •  llEl 


BOB  1 

PROBE  1 
1397 

PROBE  2 
1942 

PROBE  3 
1646 

PROBE  4 
1463 

PROBE 

1474 

5 

AVERAGE 

1705 

BAB  Z 

2242 

1962 

0 

1083 

1172 

1615 

MB  3 

1740 

1703 

0 

1399 

1272 

1329 

BAB  A 

1323 

1433 

0 

966 

1230 

1409 

BAB  S 

1634 

0 

0 

1276 

0 

1466 

BAG  & 

1729 

1363 

1290 

1276 

1214 

1415 

BAB  7 

1472 

946 

0 

1323 

1292 

1363 

BAG  • 

0 

909 

1174 

1187 

1192 

1164 

COUNT  > 

a  ,  time 

>  09i42i3S,  AMBIENT  i-  1161 

BAG  1 

PROBE  1 
2047 

PROBE  2 
1963 

PROBE  3 

1979 

PROBE  4 
1636 

PROSE 

1637 

3 

AVERAGE 

1661 

BAB  2 

2194 

2009 

0 

1093 

1333 

1712 

BAB  3 

1833 

1772 

0 

1630 

1323 

'.641 

SAG  4 

1366 

1373 

0 

1227 

1420 

l^W 

bag  s 

1721 

0 

0 

1336 

i) 

1639 

SAG  6 

1777 

1731 

1780 

1416 

;coa 

1356 

PAG  7 

1304 

946 

0 

1292 

1239 

1332 

BAG  a 

0 

909 

1229 

1283 

1223 

1290 

COUNT  - 

9  ,  tine 

•  09i49«03,  ambient  •  1161 

BAG  t 

PROBE  1 
2076 

PROSE  2 
2047 

PROBE  3 
1966 

PROBE  4 
1618 

PROSE 

1323 

3  ' 

AVERAGE 

1846 

BAG  2 

2162 

2013 

0 

1097 

1474 

1667 

BAG  3 

1913 

1644 

•> 

1467 

;2C9 

1529 

BAG  4 

1660 

1627 

0 

llijl 

13:»3 

1453 

BAG  S 

1632 

0 

1386 

O 

lri>9 

BAG  6 

1933 

1649 

1771 

1437 

1307 

.•.;»4 

BAG  7 

1696 

993 

0 

1294 

1236 

1413 

BAG  S 

•J 

909 

1220 

1239 

1307 

1262 

281 


CO'JNT 

10  4  TIW6 

■  0^:23107,  wMetCNT  • 

w  i  1 

PAOGE 

1 

PPOBe  £ 

PROBE  3 

PROBE 

4  PPOBE 

4 

AVItPAGE 

BAG 

1 

£1':>3 

£0*7 

£013 

1S6£ 

is'sg 

1326 

GAO 

£133 

£0*3 

0 

1087 

1707 

1  73':’ 

BAG 

3 

1389 

1687 

0 

llf.-Z 

1380 

17*1 

SAG 

4 

1703 

1783 

0 

1£S£ 

iS3l 

1330 

BAG 

s 

1971 

0 

0 

18*2 

0 

1307 

BAG 

6 

sisa 

2013 

2013 

1738 

1882 

It  21 

BAG 

7 

173* 

9*a 

O 

1332 

1453 

1386 

BATi 

a 

0 

909 

1732 

lf,99 

1399 

13*3 

COUNT  - 

11  ,  TIME 

■  09t33i3*.  ANBIENT  -  1161 

PBOBB 

1 

PTOBK  2 

PROaC  3 

PROBE 

4  ppoee 

3 

AVERAGE 

BAG 

1 

£162 

2126 

2072 

18*2 

\Z17 

1360 

BAG 

z 

220* 

2091 

0 

1033 

121 1 

1725 

BAG 

3 

2033 

1936 

0 

'.713 

1  **.J 

bag 

* 

1787 

1777 

0 

1207 

:500 

:363 

BAG 

3 

1373 

0  ■ 

0 

16*3 

i.l 

ib:£ 

BAG 

6 

£112 

£021 

1932 

1795 

*357 

13*3 

BAG 

7 

1823 

3*8 

0 

1*36 

1333 

1356 

BAG 

a 

0 

•• 

309 

1771 

1**8 

1301 

1507 

COUNT  - 

1£  ,  T 

IME 

«  10i0£ 

1 16,  Ar^BIENT  -  1 

1161 

PBOBC 

1 

PROBE  2 

PTODS  3 

PROCE 

4  PROSE 

3 

aVERBO^ 

BAG 

1 

£106 

£!*« 

Z07Z 

1303 

I  530 

ZOIB 

BAG 

z 

£213 

2108 

o 

1002 

1C*'3 

i~*55 

BAG 

3 

w  r*3£ 

1383 

V 

1  3*  8 

1  -* 

.■l-ri 

BAG 

■4 

'.3ia 

1303 

0 

l£-,3 

ii.r  1 

\:  ‘.y' 

BAG 

5 

£0£3 

.•> 

“i 

10*3 

•  1 

( :3~ 

BAG 

a 

£152 

2063 

1979 

1820 

17^3 

\  r*»6 

BAG 

7 

1930 

348 

o 

1351 

1303 

1595 

BAG 

a 

0 

909 

1793 

1*24 

1397 

1505 

282 


COUNT  «  13 


wMsicNT  ■  i:ei 


COUNT  • 

•  13  ,  TI 

ME  ■  lOi 

l3iS3. 

CNT  -  lie 

1 

BOO  1 

P80BE  1 
£21* 

PBOEE 

£103 

2  OPOBE  3 
£037 

PnOBE  * 
1993 

PPOBE  3 
19*9 

BM  £ 

£215 

£10£ 

0 

108* 

1879 

6M  3 

3130 

1993 

0 

18S0 

1760 

BM  * 

■  1870 

1830 

0 

1*00 

1777 

BM  S 

308* 

0 

0 

1982 

0 

BflO  6 

221S 

2139 

2039 

1907 

1831 

BM  7 

303* 

9*8 

0 

179* 

12*1 

BM  a 

0 

909 

1881 

1819 

1769 

COUNT  « 

1*  .  TIME 

-  10121(28,  PMStENT  •  1181 

BM  1 

PROBE  1 
2131 

PROBE  2 

2107 

PROBE  3 

2117 

PROBE  * 

1907 

PROBE  3 

1839 

BM  2 

2187 

2108 

O 

1096 

1898 

BM  3 

2088 

1983 

O 

1B19 

1823 

BM  * 

1838 

188* 

0 

1398 

13*2 

BM  3 

£079 

0 

0 

1963 

0 

BM  6 

£19* 

2122 

2023 

190* 

1893 

BM  7 

2020 

9*8 

0 

1799 

1389 

BM  8 

0  .. 

909 

182* 

iao8 

178* 

COUNT  - 

13  ,  T 

:n£  ■  lQt28i27.  AMSIEMT  >  1161 

BM  1 

PROBE 

2193 

i  - 

2088 

PW»£  2 
2033 

* 

2011 

PROaP 

1991 

BM  2 

2262 

2117 

0 

o 

19*1 

BM  3 

2103 

1789 

0 

1073 

1813 

BM  * 

1860 

189* 

i> 

1*20 

1701 

BM  3 

£086 

O 

t» 

£027 

i> 

BM  6 

2180 

2098 

19*3 

1813 

BM  7 

2000 

9*8 

O 

1830 

1381 

BM  8 

0 

909 

IU« 

1838 

1880 

avEnooE 

£060 

1820 

1931 

1 7a* 

a033 

£036 

1686 

1833 


PVCROGE 

£038 

1832 

l?30 

1671 

£019 

£0£8 

1736 

lOOS 


OVCKPOE 

£068 

£107 

19*6 

1710 

£037 

£018 

1810 

1798 


283 


COUN/  . 

i»  .  Ti,»ie 

■  l0iJ4j 

j7.  fiwiJte/iT  •  iioi 

DAO  I 

AROaC  1 
3383 

PAQBe  a 

3377 

PPOBC  3 
3131 

PAOBe  4 
3061 

PAnpE 

aois 

5 

ovcaoge 

2183 

BAO  0 

aasa 

31S7 

0 

0 

1934 

3121 

BAO  3 

ITSS 

a074 

0 

1894 

1673 

IIXJO 

BAO  4 

laao 

1337 

0 

1401 

1733 

1759 

DAO  S 

aifta 

0 

0 

3013 

0 

3088 

BAO  ft 

aift4 

303a 

3060 

1346 

1373 

3032 

BAO  7 

aooa 

946 

0 

1666 

1766 

1913 

BAO  a 

0 

903 

1913 

1663 

1649 

:ais 

COUNT  ■ 

17  ,  Tiina 

•  10i4ti3t,  ANBICNT  •  tiat 

BOO  1 

PROBC  1 

aao? 

PPOBK  3 

3377 

PPOBt  3 
3136 

PPOBK  4 

3031 

PAOBC 

1934 

5 

OVCROOE 

3153 

BOO  a 

acts 

aiss 

O 

0 

1966 

2113 

BOO  3 

17»D 

3116 

0 

1334 

1903 

193* 

BAO  4 

3147 

1966 

0 

1413 

1656 

1851 

DAO  S 

3143 

0 

O 

3019 

0 

2081 

BOO  6 

3170 

309a 

3064 

1333 

18*6 

2030 

BOO  7 

3141 

347 

0 

1311 

1833 

i960 

BOO  a 

O  .. 

909 

1945 

1330 

180* 

1990 

COUNT  - 

ta  .  rim 

■  10l48t37.  AWBiaNT  -  llftl 

BAO  t 

oBoae  i 
3336 

ppoee  a 

3239 

PPQBK  3 

aa-js 

PAoee  4 
2061 

pAcee 

1979 

S 

AVEAOOe 

217* 

BAO  a 

aioa 

3131 

0 

o 

1991 

2111 

BOO  3 

irsa 

3110 

l9*l 

BAO  4 

3133 

3043 

«• 

1 

laiM 

BOO  S 

ai3S 

0 

i;<;cs 

2065 

BOO  6 

3134 

ai<:3 

3*>a3 

1951 

iC'** 

BAO  r 

3t3S 

946 

o 

1933 

1879 

;983 

BOO  a 

0 

909 

1364 

1931 

taf* 

;92t 

284 


COU^T 

•  »?  .  T 

■!N6  a  1'>I 

53i'  AWBIfiMT  «  llfci 

90d  1 

onoBfi 

2350 

1  Bwoee 

1313 

2  PBOBC 
2227 

3 

PBOBC 

2078 

4 

PVCftOGe 

2t?4 

SM  £ 

217T 

21*2 

0 

0 

20<i7 

2108 

taa  3 

.71? 

2096 

0 

1967 

1973 

1938 

•M  * 

•  BOaB 

2063 

0 

1*7* 

1931 

189* 

BOa  9 

2126 

0 

0 

2079 

0 

2101 

BM  » 

216* 

2107 

2060 

1992 

1999 

2066 

BOa  7 

2133 

9*6 

0 

1969 

1937 

2012 

BfB  a 

0 

909 

197* 

1991 

1900 

19*2 

COUNT 

a  20  ,  TIMK  a  tllOtlSB,  OMltNT  a  llBl 

BAS  1 

BBOK 

2393 

t  PBOBe 

2320 

2  OBQMI 

2237 

3 

PPOM 

2066 

4 

PPQK  3 

2025 

AVCPA6E 

220* 

ana  « 

2166 

2139 

0 

0 

2019 

2107 

BM  3 

1723 

2096 

0 

1991 

2008 

193* 

BM  * 

2099 

2073 

0 

1901 

19M 

191* 

am  9 

21*6 

0 

0 

2099 

0 

2123 

BAQ  6 

2190 

2116 

2096 

2039 

2799 

2090 

BAQ  7 

21*6 

9*6 

0 

2010 

2013 

2057 

BAO  a 

0 

909 

2016 

1991 

l*?43 

1963 

COUNT  a  ,  TINB  «  tliOftitr.  pmXeNT  -  lt«l 


BAO  1 

P»*JB2  1 
2339 

OPOTC  2 

2308 

PmiBC  3 

2232 

PAQBI  * 
2066 

2'?3; 

AVERAOe 

2200 

BAO  2 

2173 

2137 

0 

2oja 

2112 

BOO  3 

1722 

209* 

,y 

2013 

'.965 

SAG  * 

2048 

2080 

0 

1510 

C«.4>4 

■  >21 

0«V3  3 

21*- 

0 

0 

«# 

2121 

BAG  6 

.21.0 

2126 

1663 

2' -03 

I03l 

2015 

BAO  7 

2139 

9*6 

o 

3039 

«019 

2066 

BAO  6 

0 

909 

302* 

*001 

193* 

1993 

28S 


I 


COUNT  » 

.  rrwe 

-  1 1  i 

:  la.  fiJxB 

ICwr  •  ! lal 

?fl<l  t 

PNOBE  1 
^3B6 

pnOBC  2 
23*1 

ppooe  3 

200*7 

PROBE  't 

21  OB 

PROBE  3 

2062 

OVCRORE 

2iao 

BAO  1 

2^01 

21*2 

0 

0 

2033 

2132 

BflO  3 

2100 

2103 

0 

2030 

2060 

20S3 

SM  « 

toss 

20M 

o 

2000 

2026 

20*3 

BAG  S 

213S 

0 

o 

20BB 

0 

2117 

BAO  % 

2ia7 

2137 

laae 

20SB 

2051 

2028 

BAQ  7 

tl37 

S*« 

o 

2082 

2023 

2083 

BAS  • 

0 

BOB 

2033 

2018 

1B6* 

2012 

COUNT  > 

23  .  TIME 

•  lli27<03.  AMBIENT  a  1181 

BAB  1 

PROBE  1 
2388 

PROBE  2 

2332 

PROBE  3 
BBl 

PROBE  * 

2140 

PROBE  3 

2101 

AVERPGE 

22*0 

BAS  2 

2300 

21B8 

■  0 

O 

2083 

21BO 

BAS  3 

887 

2138 

0 

20*7 

2030 

3031 

800  * 

2078 

2133 

o 

13*1 

202* 

i1** 

BAS  3 

2120 

o 

o 

208* 

0 

2102 

BAO  6 

2182 

2173 

18BO 

203B 

2033 

2032 

BOO  7 

2188 

B*8 

o 

201* 

2031 

20'37 

BAS  a 

0  - 

BOB 

20SO 

2083 

2055 

2066 

COUNT  ■ 

2*  .  tine 

■  lll37l*7.  AMBIENT  -  1161 

BAS  1 

PROSE  1 
2339 

PROBE  3 
2300 

PnOBE  3 
BBi 

PROBE  * 

2089 

PROBE  3 

2030 

OVEROGC 

BAO  2 

220* 

2176 

0 

0 

.1091 

•137 

0AO  3 

1173 

2120 

2027 

191* 

;  3 1  '.•> 

BAO  4 

2031 

21 13 

1328 

r’7* 

t?.:3 

BAO  3 

2111 

0 

«> 

2073 

cv95 

BAO  6 

218* 

2168 

\*B7 

2033 

2026 

BAO  7 

21B3 

9*8 

•) 

2030 

2010 

£094 

BAS  a 

0 

709 

1*77 

1287 

12*0 

286 


COUNT  • 

i”  .  T 

TME 

-  Ili33:22,  OmBIENT  •  1161 

PROBE 

L 

PROBE  2  PROBE  3 

PROBE 

4  PROBE 

- 

sue Rons 

BOG  t 

2231 

2233  882 

2032 

2'?3 1 

2128 

BOG  2 

2211 

2176  0 

o 

1331 

2112 

BOG  3 

1183 

2116  0 

1337 

1321 

1783 

BOG  4' 

2041 

2113  O 

1326 

1338 

1320 

BOG  S 

2101 

0  0 

2073 

0 

2088 

BOG  6 

2130 

2162  1686 

2037 

2047 

2‘;'2o 

BOG  7 

2211 

348  0 

2078 

2008 

2033 

BOG  f. 

0 

90T  1134 

1218 

1204 

1205 

COUNT  - 

2G  ,  time 

•  Ili41i23.  OMBtENT  •  1161 

PROBE 

1 

PROBE  2  PROBE  3 

PROBE 

4  PROBE 

• 

OUEROGE 

BOO  1 

1£B3 

2131  882 

2003 

1321 

1337 

BOG  2 

2218 

2167  0 

0 

2064 

2130 

BOO  3 

117C 

2113  0 

1337 

1333 

!  "3? 

BAG  « 

2031 

2113  O 

1326 

1336 

13>2 

BOG  3 

2103 

0  0 

■  -73 

0 

2032 

BOG  6 

2177 

2166  1687 

20SS 

2042 

202C 

BOO  7 

2216 

348  0 

2073 

2011 

2102 

BOG  8 

0 

-- 

303  1204 

1211 

1131 

1202 

COUNT  - 

27  .  TII-E 

:  -  ltJ**r23.  iw^iSNT  •  , 

116! 

PROBE 

1 

PROSE  2  PROBE  3 

prOOE 

3 

AvenAGc 

BOG  1 

1713 

2113  882 

1 33';> 

* 

l?3Z 

BOG  2 

2133 

216'»  0 

1,1 

201? 

212: 

BOG  3 

lire 

2 1-' 

’373 

t?“  ♦ 

IT?? 

BOG  4 

■’T-A'l 

3 IV. 

1523 

BOO  5 

Cl'.'G 

i> 

20  7 

- 

2  >?'*» 

BOG  6 

2103 

2150  1606 

2’>3r 

C03“? 

BOG  7 

2223 

348  0 

2053 

2002 

BOO  8 

0 

303  1134 

1214 

1200 

itol 

287 


■J  . 

’  -a  i  1  :  ■♦£. : 

— 'tei 

£•'*7  a  : 

pRoes 

:  PROBE  3 

PROBE  Z 

OPOPI 

^  o^OBC 

1 

P‘;ppogE 

BOG  1 

1^14 

124G 

.'ISl 

l?t 

Z  T*J 

1229 

BOG  ^ 

2ie- 

ri 

203' 

21  ‘iS 

BOG  3 

1  172 

3 1  *» 

ij 

1999 

1907 

1793 

BOG  4 

304G 

^1'*'9 

1322 

1994 

191? 

eoG  3 

c  1  OS 

0 

2067 

i;* 

2:*a6 

BOG  & 

3173 

3i&e 

1£8& 

2032 

2023 

2’:'22 

BOG  7 

?  T 

946 

i*» 

20£I 

197* 

2037 

BAG  a 

909 

1192 

1 2  !  <:» 

1  161 

1  194 

■rcuMT  « 

39  ,  time  -  11:31: 

02,  OMPIENT  •  1 

1  161 

Overage 

PROBE 

t  PROBE  C 

PROBE  Z 

PROBE 

»  ;’70pp; 

BOG  1 

0 

«■» 

t* 

BAG  2 

2235 

2162 

21  -2 

BOG  1 
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21  June  1985 


SUBJECT:  MINOR  SCALE  Reentry  Plan 


1.  Phaae  I. 

Phase  I  la  the  safety  sweep  of  the  testbed  laaedlately  after  the  shot. 

Four  hazards  are  of  concern:  explosives,  TRS.  high  nressure  heliua,  and 
experiment  radioactive  sources.  Included  In  this  phase  Is  the  AIR  sampling  team 
and  the  staging  of  security  forces. 


A.  Sweeping  GZ  Area. 

Start  Point:  T&F  Park. 

Route:  South  on  route  7  to  West  Park  Drive.  East  to  route  13,  route  13 
to  Security  Ave,  east  to  dismount  point. 


VEHICLE 

OCCUPANTS 

NAME 

FUNCTION 

W-1 

NSVC/SMLA 

Hike  Swlsdak 

Check  and  report 
clear  of  explosives. 

(R) 

FCSNA/USHR 

Safety 

LCOR  Smith 

Mike  Moody 

Coordinate  and  report  on 
exploslve/RADSAFE  status. 

S-1 

USMR  RADSAFE 

Ray  Quest 

LCDR  Miles 

Sweep  for  radioactivity  In 

7500  area  and  precursor. 

(MP-R) (R) 

Bureau  of  Alcohol, 
Tobacco,  and  Firearms 

D.  Gardner  (+1) 

Obtain  ground/alr  samples 
at  GZ.  Pick  up  air  samples 

at 

FSI  stations. 

(R) 

*N-29 

SAIC 

Wayne  Grove 

Billy  Schaeffer 

Dust  collection. 

**S-34 

SAIC 

John  Cockayne 
Dldler  Rault 

Dust  collection. 

*From  McDonald's  Ranch 
**From  GUS  Site 


N 
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B.  S*i««p  TRS  R»dl«l  CO  GZ. 


Start  Point:  T&F  Park/AdBln  Fark/Rccntry  Point. 

Taaa  1:  Dovn  rout#  7  to  Waat  Park  Drlv*.  Hast  Park  Drlvt  to  route  13,  route 
13  to  Security  kve.  Security  Ave  to  security  accesa  point. 

Teas  2:  Dom  route  7  to  Waat  Park  Drive,  West  Park  Drive  to  route  13. 

tf  -  South  on  route  7  to  Waat  Park  Drive,  Heat  Park  Drive  to  route  13.  route 
13  to  Security  Ave.,  Security  Ave  to  GZ  area. 


•  VEHICLE 
(R)  H-3 

(R)  H-4 

(MP-R)  (R)  W-S 

(R)  H-6 

W-7 


OCCUPANTS 

HAHE 

FUNCTION 

FCDHA/BFEC/SAIC 

LCDR  Taylor 

Safe  TRS  syateBs  (1,2,5). 

(Tm.  #1) 

Dace  Harrell 

Jerry  Stoughton 

FCDNA/BFEC/SAIC 

LCDR  Hathews 

Safe  TRS  systcas  (6. UK,  2,^ 

(Tb.  #2} 

Ed  Ualsh 

Cover  OK  Exp.  7041. 

Carl  Bloenkar 

WSMR  Sec. /Photo 

PFC  Allen 

Photography  and  security 

(W/T«.  #2) 

C.  Brady 

for  Ezp.  7041. 

FCDKA  PD 

CPT  Malls 

Direct  reentry  procedures. 

WSMR  Security 

L.  Parrlquey 

FCDNA 

MaJ  Brake 

Oversee  security  procedures 

L.  Rolaes 

D.  Early 

NOTE:  1300  Series  TRS  units  will  be  safad  first. 
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C.  Safe  High  Pressure  Hellua. 

Start  Point:  Route  20  west  of  route  7. 

Route;  Dotm  route  7  to  T&F  Pack.  Pick  up  SAIC  personnel.  Dwon  route  7  to 
route  13 >  north  to  South  Inetruacntatlon  Park.  East  on  South  Park  Road  to 


dlsaounc  point. 

VEHICLE 

OCCUPANTS 

NAME 

FUNCTION 

S-2 

NMERI/SAtC 

Bruce  Schneider 

Secure  hellua  reserve. 

S-3 

NMERI/SAIC 

John  Dlshon 

^aul  Reining 

Open  truck  park  valves. 

Inspect  VBl-8. 

Verify  systea  depressurized 

Jerry  Lattcry 

R.  Spake 

Later,  verify  8791  camera 
cower  Is  safe  for  entry. 

D.  Security  Staging. 


Start  Point:  Reentry  point  on  route  7. 

Route:  W  -  south  on  route  7  to  Vest  Park  Drive.  East  to  West  Instrunentacion 
Park. 

S  -  south  on  route  7  to  route  13.  North  to  South  InstruBentation  Park. 

H  -  East  on  route  20  to  route  13.  South  on  route  13  to  North  Instrumentation 


Park. 

VEHICtE 

OCCDPANTS 

NAME 

reSCTION 

(C-R) 

S-10 

CORTE2  III 

Establish  South  internal 
roadblock. 

(R) 

S-4 

FCDNA  TD/PD 

Maj  Raeka 

Supervise  Precursor 
recovery . 

Dr.  Gllleeple 

LCOR  Anderson 

Capt  Lutton 

(R> 

S-32 

USMR-DYN 

R.  Halferty 

T.  Gllaora 

B.  Thua 

Photography  for  Tech  Director 
Dr.  Ullrich. 

(R) 

*S-5 

bmo/afvl/hqdha 

Lt.  Emery 

It.  Eieenhart 
Lc.  Morgan 

MmJ  Burton 

Le.  Anderson 
Or.  Ullrich 

Cover  Precursor  models. 

(R) 

S-6 

WSMR-DK 

D.  Brown 

T.  Cano 

D.  Sacns 

Photography  Precursor. 

(R) 

S-7 

BHO/AfVL/SAlC 

Lc.  Cooper 

Lc.  Here 

Lc.  Miller 

Lc.  Mecthewe 
D.  Baxter 

Cover  Non-Precursed  models. 

(R) 

S-8 

HSKR-DK 

S.  Townsley 

T.  Parsley 

C.  Abscon 

Photography  Non-Precutsor . 

CMP-R) 

S-9 

WSMR  Security 

SCT  Jackson 
SPA  Sandy 

SF4  Grondin 
SP4  Elacl 

Security  for  HML  models. 

•  -  PICE  OP 

DI.  OLLRICH  AT  ADMUl  PAW  (INTERSECTION  OF 

ROUTE  20/7). 

i 

»  » 


I 
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D.  Security  Sttglng  (Cont'd). 


Start  Polrti 

Reentry  point  on 

route  7. 

Route:  W  - 

South  on  routa  7  to 

West  Park  Drive.  East 

to  Vest  InKruaentaclon 

Park. 

VEHICXE 

OCCUPANTS 

NAME 

FUNCTION 

(C-R) 

H-41 

CORTEZ  III 

Establish  wast  Internal 
roadblock. 

(R) 

(R) 

H-8 

BRL 

Sullivan 

Cover  Exp’s.  2011,  2030, 

Vigil 

Deal 

Sch allhorn 

Be  liveau 

Seaward 

2031.  2040.  2050.  2060. 

(R) 

W-9 

BRL 

Jonas 

Cover  Exp's.  2021.  2032, 

Stone 

Cooper 

Matthews 

2033,  2051,  2061,  2070. 

(R) 

Strawbridge 

Pfaffer 

(R)(II 

H-IO 

BRL 

Harrison 

Sanders 

Prossar 

Raonar 

Rack 

Lucas 

Grabulls 

Cover  experlaents. 

(r; 

(R) 

H-U 

BRL/VSHR>DK 

Ethrldga 

T.  Moore 

J.  Salazar 

Photograph  experiments. 

(MP-R) 

W-12 

WSMR-DK/SECORITT 

T.  CoMc 

Photograph/securc  PET 

(R 

(R) 

T.  Vasques 

SPA  Henry 

PV2  Haaks 

experlaents. 

(R 

W-13 


BRL/LANL 


K.  Harris 
Dr.  Rlchnond 


Photograph/rccover  mannikins. 


(MP- 
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D.  Security  Staging  (Cont’d). 

Start  Point:  Reentry  point  on  route  7. 

Route:  W  -  South  on  route  7  to  West  Perk.  Drive.  East  to  Ueat  Instrumentation 


Park. 

VEHICLE 

cx:ajPANTs 

name 

FUNCTION 

(R) 

tf-14 

HSMR-TE/OK/LANL 

O'Ruma 

Dutch over 
Trevino 

Herring 

Fletcher 

Cover  Exp'a.  1300,  1305, 

1315,  1320. 

(R) 

W-15 

WSMR-TE/DK 

Briones 

Frit* 

Torres 

Yoecbla 

Cover /Photograph  Exp's. 

1306,  1307,  1310,  1383. 

(R) 

w-ie 

WSMR-TE/FT.  BLISS 

Wyley 

Davis 

Darbro 

30  Soldiers 

Cover  all  experiments . 

(R)(R) 

W-17 

WSHR-TE/DE/LANL 

WUliau 

Lopez 

Newton 

Hyland 

Telverton 

Cover  expeirments  1365,  1380 
1386.  Enter  West  Bunker  #1. 

(R) 

U-18 

WSMR-TE/DK/Um. 

Gomez 

Morgan 

Hicks 

SPS  Adams 

PFC  Morris 

Cover/Photograph  Exp.  1357. 
Enter  West  Bunker  #2. 

(R) 

W-19 

VSMK-TE 

Frit* 

Rex 

Transport  coffins  sod 
generator. 

(R) 

W-20 

WSMR-TE/OK/FT.  BLISS 

Hutchison 

N lesser 

Kelly 

10  Soldiers 

Cover/Photograph  Exp.  1330, 
1381. 

(MP-R) 

W-21 

WSMX-DK 

WSHR  SECDRITT 

Collghtly 

SF4  Grondln 

PFC  Miller 

FV2  Hsssuccl 

PV2  Lewis 

Photograph/Secure  1300 
series  experiments. 

U-22 

U5MR-DK 

Callaway 

Hlghaao 

Photograph  USMR  Exp's. 
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D.  Steurlty  Staging  (Cont  *<!)_. 


Route : 
Perk. 

N  '  East  on  route  20 

to  route  13.  South  on 

route  13  to  North  Instrumentacic 

e 

clASI 

VEHiaE 

OCCUPAKTS 

NAME 

FUNCTION 

(C-R) 

N-28 

CORTEZ  III 

Establish  north  Internal 
block. 

i 

(R) 

N-l 

WES 

J.  Watt 

W.  Huff 

L.  Carre 

J.  Ray 

B.  Benson 

Cover  Exp.  7170/71/72. 

ft 

o 

(R) 

N-2 

WES 

T.C.  Falls 

T.  Slauson 

S.  Woodson 

A.  Harris 

D.  Lae 

H,  WUllan 

Cover  Exp.  7180/81. 

PEHI 

PARI 

msi 

(‘ff-R)  (R) 

11-3 

WSMR-DK 

WSMR  SEClTRITr 

A.  Saclowski 

R.  Chrlstaan 
SPA  Warabler 

Photography  for  Exp.  7170-81. 

Security  for  Exp.  7170-81. 

f. 

Ttg 

fAB 

PAB 
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2.  Pti«f  II. 


Phaa*  II  la  eha  aatabliahaaoe  of  aacurlty  aafasuarda/eontrola  for  tha  claasiflad 
axparlaanea)  ■aonlng  of  tha  Inatnaancacloa  parka  aod  bunkara.  and  tha  racovary  of 
claaalfiad  eacbnlcal  fll«.  Thla  phaaa  eoMancaa  vfaaa  tha  caatbad  baa  baao  daclarcd 

aafa. 


A.  Eatabllah  Saeurlty  Safaauar da /Control  Araaa  for  BS  Claaalfiad  Eaparlaants . 
Start  Point:  Want  and  South  Inatruatncatlon  parka. 

Koutaa:  (V)  Eaac  to  routa  13.  South  on  routa  13  to  Sacurltp  Avanua.  East 
CO  dlaaounc  polnta. 

(S)  Eaac  on  South  Parlaacar  Drlaa  to  dlaaounc  polnta. 

VEHICLE  OCCUPAirrS  WAHE  PT»CTTOH 

PAtnCIPAirTS  All  THOSE  LISTED  OIIDEE  PHASE  1(C)  STACZD  AT  THE  WEST  AHD  SOCTH 
mSnSKEHTATIOR  PASKS. 


X.  Eatabllah  Sacurlcy  Safatuarda /Control  Araaa  for  Poralsn  Claaalfiad  Exparlnants. 
Start  Point:  Horth  Park. 

Eouca:  South  on  Horth  Farlaatar  Orlva  to  dlanount  polnta. 

VEHICLE  OCCDPAITTS  KAME  rOHCTIOII 

PAKTICIPAlfTS  AXE  THOSE  LISTED  ONDEE  PHASE  1(C)  STAGED  AT  THE  HOKIH  IHSTKOIlZZnATION 
PAUL. 
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C.  Inatruaentatlon  Park  Support  Personnel. 

Start  Point:  Reentry  point  on  route  7. 

Route:  N  -  East  on  route  20  to  route  13.  South  on  13  to  North  Park. 

S  -  South  on  route  7  to  route  13.  North  on  route  13  to  South  Park. 


W  -  South  on  route  7  to  West  Perk  Drive. 

Vest  Park. 


East  on  Hast  Park  Drive  to 


VEHICLE  OCCUPANTS 


NAME 


PVNCTION 


S-11  WES 


G.  Wllllaas 
R.  Mayfield 


Recover  Instruswntatlon  data 
in  East  Park. 


(R)  S-12  WES 


J.  Stout 


Recover  Instruaentatlon  data 
In  East  Park. 


(R)  S-13  SRI 


A.  Bums 
J.  Taaal 


Recover  Instruaentatlon  data 
In  East  Bunker  II. 


(R)  S-14 


(R)  S-15 

(R)  S-16 


BRL/BEKDIX/WSMR-IS 

Nancy  Sycaanskl 
Rash  Wlnnlnghaa 
Vinca  King 

Saa  Acevedo 

Fred  Apache 

Recover  Instruaentatlon  data 
In  South  Park. 

BRL/BEMDIX 

George  Tael 

Uo  Wolf 

Supervisor  data  recovery 
operations. 

BRL/BENDU/WSMR-IS 

Wayne  Denton 
Roger  Peterson 
Jia  Bernhardt 
Alan  Doty 

Shawn  Still 

Recover  Instrusantatlon  data 
in  East  Park. 

(R)  S-17 


BENDIX/MMC/FCDNA/ 
WSNR  SECUXITT 


Scott  Crawford  Recover  instruaentatlon  data 

Larry  >ftimer  In  South  Bunker  12. 

J.  Swain 
LTC  Brown 
SPA  Coodalller 


<R)  S-18 


(R)  W-24 


(R)  H-* 


BENDtX/BOEINC/FCDMA/ 
WSMR  SECURITT 


BRL/BENDIX/WSHR-IS 


WES 


Mary  Jo  Slfuentes  Recover  Instruaentatlon  data 
Bill  Fenner  In  South  Bunker  II. 

Narv  Globes 
HaJ  Reynolds 
PFC  Geraghty 

Larry  Barnes 
Allison  Wilkie 
Bob  Peterson 
Jr.  Tafoya 
Ron  Unpleby 

D.  Biggs  Recover  Instruaentatlon  data 

F.  Shirley  in  North  Park.  (150027) 


Recover  Instruaentatlon  data 
in  West  Park. 


(R) 


(R) 


(R) 
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C.  Itutrumentitlon  Park  Support  Per»onn«l  (Cant'd) 


VEHICLE 

OCCUPANTS 

SAME 

FUNCTION 

N-5 

WES 

J .  Ingran 

J.  Day 

Recover  Inttruoentatlon  data 
In  North  Park. 

N-6 

WES 

F.  Laaka 

C .  Bonnar 

Recover  Inatruoentatlon  data 
in  North  Park. 

N-7 

WES/WSMR-IS 

H.  Parka 

J.  Stoll 

D.  Foatar 

R.  Concravaa 

Recover  Inatruaiencacion  data 
in  North  Park  (P50028) . 

N-8 

BRL/BENDIX/WSMR-IS 

Ellia  Frith 

Stava  Blchl 

Rob  Bitting 
Sonoy  Cavi 
Rlviara 

Recover  Instruaentatlon  data 
in  North  Park. 

N-9 

NMERl 

Jack  Babcock 
Stava  Montoya 

Recover  Inatruiacntation  data 
in  North  Park.  Then 
proceed  to  TOADS  bunker  to 
recover  data. 

*H-10 

WES 

J.  Farguaon 

J.  Brogan 

C.  Cox 

M.  Holloway 

Activate  playback  computer. 

*DESTI1UT10N  ADMO  PARK. 


0.  K«eoy«ry  of  T>chalc«l  Ftla. 

Scart  Point:  Raantry  point  on  routa  7. 

Routaa:  M  -  South  on  louta  7  to  routa  20.  Eaat  on  routa  20  to  routa  13. 

South  on  routa  13  to  North  Pariaatar  Koad.  South  on  North 


PerlaMtar  Road 

to  dlaaount  point. 

W  -  South  on  routa 

7  to  tfaat  Park  Road. 

East  on  Want  Park  Road 

to 

routa  13. 

EBICLE 

OCCUPANTS 

NAME 

FUNCTION 

W-2S 

VSMR-DTM 

C.  Callegoa 

Suparvlsa  ovarall 

recovery  operations. 

W-26 

WSMR-DTN/DO/ISI 

•i'lc'^on 

W.  Dudzlak 

FUn  recovery  superviso 

W-27 

WSMR-DTM 

C.  Bakar 

Pull  fUm  on  Exp. 

2011, 

8.  Darla 

2021.  2030-2033. 

6000- 

6002.  6004.  6210-6211 

6220-6221. 

W-2S 

NSMR-OTN 

A.  Garcia 

Pull  fUn  on  Exp. 

1300. 

R.  Thoaaa 

1305.  1306.  1310. 
1383. 

1320, 

V-29 

WSMR-OTN 

B.  Montoya 

Pull  film  on  Exp. 

1307, 

R.  Brldgea 

1315.  1325,  1355. 
1375.  1380.  1386. 

1365. 

W-30 

WSHR-DTH 

C.  Tatas 

Pnll  flla  on  Exp. 

2040, 

S.  Aragon 

2050,  2051,  2060. 
2070,  3110. 

2061 

W-31 

usKR-ora 

B.  Walter a 

Poll  flla  on  Exp. 

1330. 

C.  VlUlaM 

1357.  1381. 

H-ll 

VSMR-OTH 

B.  Aranaa 

Pull  flla  on  Exp. 

7170- 

R.  Chltcy 

7172,  7180-7181, 

3040; 

7150-71S1.  1220-1221; 
1280-1281.  1610.  5200, 
7399^  5108. 


NOTE:  Flla  In  Intamal  caaaraa  will  not  be  pulled  until  the  axperlaenter  arrives. 


304 


3.  Ph«««  III. 

Phase  III  eevsrs  "Other  Priority  Activity"  uhich  should  occur  as  sooo  as 
security  controls  ere  established.  These  other  activities  include  prscursoc  radial 
recoveryt  VIP  touti  Isscallation  of  road  barriers,  and  diagnostic  flla  recovery. 

A.  Precursor  Kadial/Tlas  Sensitive  Exneriaent  Recovery. 

Start  Point:  Reentry  point  on  route  7. 

Route:  S  South  on  route  7  to  route  13.  North  on  route  13  to  South 
PerliMter  Drive.  Cast  on  South  Perlaeter  Drive  to  disaount  point. 

H  -  South  on  route  7  to  route  20.  East  on  route  20  to  route  13. 
South  on  route  13  to  North  Perlneter  Road.  South  on  North  Perlaeter  Road  to 
disaount  point. 


W  •>  South  on  route  7  to  Heat  Park  Road.  East  on  Vest  Park  Road  to 


route  13. 

Heat  Radial  Road 

to  disaount  point. 

VEHICLE 

OCCDPANT 

NAME 

FUNCTION 

S-19 

TRH 

Daniel  Evoh 

Ran  Beach 

Barry  Runcaldler 

Safe  Z-Ray  tubes.  Recovery 
Z-Ray  film  (Exp.  8704). 

S-20 

VS!a-9R 

J.  RaUa 

Photography  for  Czp.  8705 

S-21 

DRl 

R.  BJarasOtt 

L.  Smith 

V.  Brown' 

Safe  EXp.^  8706  (Dust 
Catchers) . 

S>22 

me 

J.  BoUon 

J.  Garber 

R.  Sanches 

J.  Pohlen 

Evaluation  of  soil 
conditions.  (Precursor) 

S-23 

SDL 

D.  Erause 

T.  Hoeft 

D.  Wodarress-" - 

Safa  fiep.  8703. 

—(Access  to  bunker  only) 

S-24 

WES 

B.  Phillips 

J.  Schuaacker 

T.  Ray  bom 

Soil  characterization 
(Exp.  8717). 

(R)  S-23 

CBL 

George  Burghart 
Dave  Sheer 

Recover  8713/8723 
axperiaents. 

S-26 

me 

T.  Fisher 

Evaluation  of  soil 

j,  Dsielek  conditions.  (Non-Precursor) 

D.  Chappell 
J.  Sruce 
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3.  Ph»8«  111  (Cont’d). 


A. 

Precursor  Radlal/Tlae 

Sensitive  Experlaent  Recovery 

’  (Cont'd). 

VEHICI.E 

OCCUPANT 

NAME 

FUNCTION 

S-27 

TRW 

R.  Wuerker 

M.  Wlckhaa 

R.  Rohr 

B.  Flory 

Recover  film  from  Exp.  8719. 

S-28 

BOEING 

Meet  House 

Bud  Barrett 

Jerry  Randolph 

Recover  self-recording 
system  In  Exp.  6003. 

S-33 

ORES 

J.  Funk 

T.  Watson 

D.  Saint 

Recover  Instrumentation  data 
In  East  Park. 

W-42 

ORES 

R.  Caapbell 

Recover  Inatrumentatlon  data 
In  West  park.  Proceed  to 

Exp.  7501. 

W-32 

ORES 

S.  Rittel 

C.  Rude 

Safe/inspcct  7500-7501. 

W-33 

HORUAT 

A.  Jenasan 

0.  Krest 

E.  Raise th 

A.  Rinnan 

Recover  Exp.  7410. 

1  (R)  W-34 

USMR-OK 

B.  Nowell 

A  Medina 

R.  Baca 

B.  Tancey 

Photography  of  Exp.  7500-7520 
7410. 

USKR  SECURITT 

FFC  Brown 

Security  for  Exp.  7410. 

H-12 

SEA 

Keller.  JIb 
Cordon.  Tla 
Stockton.  Jerry 
Wheeler.  Bruce 

Erect  barriers/assessmenc 
for  8270  and  other  debris/ 
ejecta  experiments.  Safe 

Exp.  8202  (Bowling  Balls). 

N-17 

NMERI/AFWt, 

K.  Benson 

F.  Roupas 

U.  Thoopson 

8.  Benny 

U.  Baker 

L.  Voelkar 

G.  Weis 

Supervise  crater/ejects 
barrier  Installation. 

N-13 

WES 

I.  Davis 

W.  McMahon 

Ejecta  recovery  (Exp.  8220). 

H-U 

WES 

D.  Bala 

C.  Phillips 

S.  Scott 

Ejecta  recovery  (Exp.  8220). 

H-15 

WSMX-DK 

R.  Clark 

Photography  for  Exp.  8220. 
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B.  VIP  Tour. 

Start  Point:  Obaorvatlon  Point. 
Pouta:  Saa  attachad  aap. 


VEHICLE 


OCOTPAIITS 


mwE 


PUHCTIOW 


(E)  H-  16  PCDSA  TBB 

WSMI. 

HQIKU 


Tour  Trinity,  McDonald 
Eancb.  and  tascbad. 
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minor  scale  VIP  TOUR 


c.  tnatallatlon  of  Road  Barrlera/Cordons, 

Start  Point:  Route  7  reentry  point. 

Route:  N  -  East  on  route  20  to  route  13.  South  on  route  13. 

S  -  South  on  route  7  to  route  13.  North  on  route  13  to  South  Perinacer 

Drive. 

W  -  South  on  route  7  to  Weet  Park  Drive.  East  on  West  Park  Drive  to 

route  13. 


VEHICLE 
(R)  S-35 


OCCUPANTS 

FCDNA/WSMR-IS 


(R)  S-36 


FCDNA/WSMR-IS 


mame  function 

MaJ  Schmidt  Erect  precursor  barrier. 

Larry  Meeks 

Jeff  McClnnls 

Pete  Vigil 

Clarence  Williams 

SSC  Rlner 

Lt  Crawford  Erect  non-precursor  and  FET 

Louta  Flores  barriers. 

Lendell  Smith 
James  Elwood 
Charles  Townsend 
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D.  Oth«r  TIm  Scniltlvc  ExpTimaats. 
Stare  Point:  Routa  7  raantry  point. 


Routa: 

Drlva. 

routa  13. 
VEBICtE 


N 

S 

w 


Eaat  on  routa  20  to  routa  13.  South  on  routa  13. 

South  on  routa  7  to  routa  13.  North  on  routa  13  to  South  Farlaccar 

Vouch  on  routa  7  to  Vast  Park  Drlva.  Eaat  on  Waat  Park  Drlva  to 

OCCOPAMTS  NAME  FUNCTION 


W-  33  WSMR-TE 

W-  WSMR-TE 

V-  37  WSm-TE 

W  -  3«  WSME-TE 


Harold  O'Ralll 
Richard  Laa 
Tinea  Macias 
Norb  Slawokl 
Larry  Seaeas 


Aaaaaaaant  taaa  for  1300 
sariaa . 


Mika  Claalak  Aaaaasaane  taaa  for  13CC 

Pacar  Sakalas  sariaa . 

Richard  Eaa 

J.O.  Johaaen  (Marina) 


Lanay  Schloabart  Aasaasaanc  taaa  for  130C 

Richard  fioanlat  sariaa. 

John  Brand 


Hachaw  Posa  Aasassaanc  taaa  for  130C 

Paul  Paluca  sariaa. 

Donna  Shandls 
CPT  Rujavakl 
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E.  Pl«gt>o«ctc  Flla  ftacovcry. 

Se»rt  ?olnc:  Routa  ^  raancry  polnc. 


Routa:  K  -  Eaac  on  rouca  20  co  rouca  13.  South  on  routa  13. 

S  -  South  on  routa  7  to  routa  13.  Horth  on  rouca  13  to  South  Parlaieter 


Driva . 

V  -  South  on  routa 

7  to  Wast  Park  Driva. 

East  on  Wast  Park  Drive. to  13 

VEHICLE 

OCCCPAHTS 

NAME 

FUNCTION 

S-  30 

WSMR-OTN 

J.  Harrara 

E.  Baca 

Recover  Exp.  8791  fils. 

S-31 

USMR-DTM 

L.  Harbron 

J.  Torras 

Recover  Exp.  9000/9001 
flla. 

W-  39 

VSK»-0TIt 

R.  Torras 

J.  Floras 

Pull  flla  on  Exp.  5100. 
5102,  5104,  5105,  3107, 
5109. 

ff- AO 

WSMR-DTH 

D.  Holland 

J.  Ollvar 

Pull  flla  on  Exp.  7000, 
7002,  7040,  7200-7201. 

*  R-21 

WSMR-OTN 

D.  Callasos 

Suparvlsa  diagnostic  filn^ 
racovary. 

*-22 

VSMR-DTN 

J.  Arad Jo 

Plaid  suparvlaor. 

*-23 

WSMR-OTN 

R.  CacdanZl 
M.Piiio 

Racova,.'  Exp.  8790  fiia. 

11-24 

WSKR-DTR 

L.  Anaya 

G.  PadUla 

Recover  Exp.  8790  flla. 

H-2S 

WSMR-OTN 

&  Parkins 

E.  Gonzalas 

Recover  overviav  camera 
flla  (Exp.  8790). 

g-26 

WSMR-OTN 

R.  Aarts 

0.  Criago 

W.  Barpar 

Recover  Exp.  9000/9001 
fUa. 

H-27 

WSMR-OTN 

P.  Lopas 

S.  Halay 

Recover  Exp.  9000/9001 
fUa. 

'*  -  FROM  MILLERS  WATCH 
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4.  ly. 


Tbta  rMotry  phaa*  la  for  all  ochar  azpartMacara ,  photosraphaca,  and  ot!.er 
aupporc  paraonnal  raqulring  taacbad  aecaaa.  Accaaa  concrol  la  rallnqulabcd  at 
Cbla  tlaa.  Xncaraal  roadbloeka  will  ba  llfcad  aa  Phaaa  IT  eoanancaa. 

Roucaa:  Aecaaa  Co  tha  Caacbad  say  ba  aada  by  any  rouea.  Bowawar.  ALL  vahlclcs 
■uac  park  eutalda  of  cha  aatabllahad  barrleadaa. 

Durlns  Pbaaa  IT  tha  followlnc  aajer  acelvlciaa  will  ba  undarwmy: 

-  Exparlaant  Racovary. 


-  DocuBaacary  and  Hotloa  Plctuca  Photofraphy. 


-  Optical  laacruaaaeacioa  PUa  Bacerary. 
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DISTRIBUTION  LIST 


0£PARTMENT  OF  DEFENSE 

OEf  MUC.EAP  AGE^C'l 
ATTN  DP  ULLRICH 
ATTN:  LT  COL  ULLRICH  (PAAE) 

ATTN  LTC  CHASE  ;NANF) 

ATTN:  MAJAPO{SPSD) 

ATTN:  MR.  KENNEDY  (TOTR) 

ATTN:  MR.  MILLER 
ATTN:  SPWE 
ATTN:  TOTD 

DEFENSE  NUCLEAR  AGENCY 

ATTN:  TEST  CONSTRUCTION  DIV 

DEFENSE  NUCLEAR  AGENCY 

ATTN;  CART  BRUMBURGH  (TDTT) 

ATTN;  CAPT  LUTTON  <TDTT) 

ATTN:  CPT  JEFFREY  (NMHE) 

ATTN:  CPT  walls  (NMHE) 

ATTN;  NMEN 
ATTN:  NMENIN 

ATTN  NMENCE  (LTC  SCHMIO-n 
ATTN:  NMHE  (MAJ  EVINRUOE) 

ATTN:  TDTM  (MR  SIMPSON) 

ATTN  TDNM-F  (LCDR  SMITH) 

ATTN:  TDTT  (LT  COL  LEE) 

ATTN:  LCDR  ANDERSON  (NMHE) 

ATTN:  LCDR  TAYLOR  (NMHE) 

ATTN:  LT  CRAWFORD  (NMHE) 

AHN:  MR  PRATHER  (NMHE) 

ATTN:  TDNM-CF 

FIELD  COMMAND  DEFENSE  NUCLEAR  AGENCY 
ATTN:  CI  FCDNA 
ATTN:  FCSS  (MRHIER) 

OCRARTMENT  Of  THE  ARMY 

DIVISION  ENGINEER 

ATTN:  NNOED  PM  MR  ROMEO 

HARRY  DIAMOND  LABORATORIES 

ATTN:  DELHD  NW  EA  MR  0ELLIVAEU 
ATTN:  DELHD  NW  EA  MR.  SHUMAN 
ATTN;  0ELH0  RT  C8  MR  WELLMAN 
ATTN:  HATS  PROJECT  OFFICER 

U  S  ARMY  armament  SCH  A  DEV  CENTER 

ATTN:  SMCAR  LCN  C(O)  MR  SCHUMANN 

U  S  ARMY  BALLISTIC  RESEARCH  LAB 

ATTN:  AMXBR  TBO  MR  SULLIVAN 
ATTN:  AMXBR-TBD  MR  TEEL 

U  S  ARMY  BELVOIR  RiO  CTR 

ATTN:  STRBE  NNT  MR  COMEYNE 
ATTN:  STRBE  NNT  MR  WEINHOLO 

U  S  ARMY  CHEMICAL  SYSTEMS  LAB 

ATTN:  DRDAR  CLW  E  MR  ZURAW 

U  S  ARMY  COMM-ELECTRONICS  CMO 

ATTN:  AMSEL  ED  SS  MR  ANTISELL 


U  S  ARMY  ENGR  WATERWAYS  EXPER  STA 
ATTN  MR  DAVIS 
ATTN.  MR  HUFF 
ATTN;  MR  INGRAM 
ATTN:  MR  JACKSON 
ATTN  MRKEIGER 
ATTN.  MR  PHILLIPS 
ATTN  MRSLAWSON 
ATTN  MR  WATT 

U  S  ARMY  MATERIAL  COMMAND 

ATTN:  AMCOE  SSE  MR  BASSETT 

U  S  ARMY  NATICK  RSCH  DEV  &  ENGRG  CTR 
ATTN  STRNC  ICCC  MR  PENTHENY 
ATTN:  STRNC  UE  DR  FANUCCI 

U  S  ARMY  NUC  &  chemical  AGENCY 
ATTN:  MONA  WE  OR  RENNER 

U  S  ARMY  WHITE  SANDS  MSL  RANGE 
ATTN:  STEWS-EH  R 
ATTN.  STEWS-NR  (X)-P  MR  DIXON 
ATTN:  STEWS-NR  PO  MR  MEADOWS 
ATTN:  STEWS-TE-N  MR  BRIONES 
ATTN:  STEWS-TE  N  MR  0  KUMA 

USAMICOM/DRSMIFAOB 

ATTN:  AMSMI  YIT  MR  BLANCHARD 

OEMRTMENT  OF  THE  NAVY 

naval  CIVIL  ENGINEERING  LAB 

ATTN;  CODE  L64  MR  MATTHEWS 

naval  postgraduate  SCHOOL 
ATTN:  ORWOEHLER 

OEPAItTMENT  OF  THE  AIR  FORCE 

AIR  FORCE  GEOPHYSICS  LAB/LWH 
ATTN:  MRCIPAR 

AIR  FORCE  WEAPONS  LABORATORY 
ATTN;  NTED(LCWERT) 

ATTN:  NTED  (LT  EISENHART) 
ATTN:  NTED  (MR  AUBREY) 

ballistic  missile  OFFICE 

ATTN:  LT  COOPER  (MGEM) 

ATTN:  LT  EMARY  (MGu.O 
ATTN:  LTCOL  COLLINS  (MGEM) 
ATTN:  LTCOL  FURBEE  (MGEN) 

OEPARTMEHTOFEHEReY 

LOS  ALAMOS  NATIONAL  LABORATORY 
ATTN:  MR  BERNHARDT 
ATTN:  MR  OLSEN 
ATTN:  MR  RICHMOND 
ATTN:  MRRICKEL 
ATTN  MR  TATE 

SANDIA  NATIONAL  LABORATORIES 
ATTN.  MR  CHURCH 
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